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the first and last essential step in com- 
bating THE BOLL WEEVIL' 

By W. E. Hinds, Ph. D. 

The Problem of Weevil Control 

Statement of the Problem.—During the past fifteen years the ^lox- 
ican- ('otton boll weevil has spread throughout Texas^ northward U 
ahnnt the middle of Oklahoma and southeastward from that region 
ihreiigh southern Arkansas nearly to the Mississippi River, then 
siiiitiiwai'd through Louisiana, covering practically the entire western 
|Kirti<in of the state and even spreading across the river into a few 
of the southwestern counties of ^lississippi. Nothing seems likely 
to pcniianeiitly cheek its eastwai’d movement throughout the other 
rfithtii-growing states. It now infests practically one half of the cot- 
t(iii-;nMwing area and is doing damage whii'h can hardly be esti- 
aialf'd at less than .^^5,000,000 a year. 

To the entomologist the practical problem is that of reducing the 
iajiiry wltliin the infested area to the smallest possible amount and to 
n vti ict the spread of the pest so far as it may lie within human power 
Tu dll s(i by the enforcement of quarantine regulations to prevent its 
I'ciin: cai'i’ied long distances into iininfested territory by commercial 

iiU'ct!ci«‘S. 

Brief Survey of the Results of Investigational Work on Control 

Factors in Natural Control. — Tliese factors are. by their very na* 
tiii'i . iiK'onstant and unreliable, altlumgh they may often i>e of prinif 
''•'I'‘'''bnice and are apparently of generally increasing value. The 
ujirrMitinty of climatic factors which are sometimes of greater im- 

Tt'sil before the Association of Economic Entomologists, at Chicago, lU., 

hci'Ui, 1907 
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portance than any others need only be mentioned as an illustration 
this class. The general difficulty is that we cannot tell what thi ii- 
effect may be until it becomes too late to take proper advantage if 
the conditions which they produce. 

Natural enemies, both predaceous and parasitic, may also be va a. 
able allies in the fight and every advantage possible should be tal. .n 
of them, but it is simply folly for the cotton planter to sit idly liy 
trusting nature to do all of the control Avork for him. However, it 
is certain that we would have a much more hopeless task in attenifit- 
ing control without the help of these natural factors and we may 
well study object lessons of the strongest kind, Avhieh nature IVo- 
quently gives us as practical effects which man may himself, in smiie 
measure, reproduce. 

Methods of Direct and Indirect Combat. — Naturally, 
their general applicability to similar problems, the first recoursi' of 
the entomologist and of the planter as avcH is to insecticides. It is 
suffieieiit to say that ‘‘hosts’’ of these, both promising and otheruise. 
have been carefully te.sted and invarialdy found practically us; loss 
in fighting tlie weevil. The most promising and also widely tested of 
them all is Paris Green dusted on the young plants at intervals h. 
ginning before srjiiares form, but its use lias proven so constantly dis- 
appointing when applied that it has been practically abandoned hy 
entomologists and by most planters. 

The real reason for failure with Paris Green applies Avith eijiuil 
force to all other arseiiicals and to contact insecticides as well, 
to the practical impossibility of applying it to those jiartially’ imi- 
tcctcd places A\*here the Aveevils normally feed, only from one third 
to one half, on the a.\erage, of the adult Aveevils on the plants at the 
time of the treatment can be killed. The very long period of mu'r- 
genee from hibernation makes the number of weevils on tlie plants at 
one time but a very small fraction of the entire number Avliieli tmiy 
survive and attack the crop. This renders frequent treattueiits iirces 
sary and their effectiveness is r)nly partial at best. 'I'lie inntuitiiiv 
stages cannot be reached by any in.sectiei(h\ as they are surnnindrtl 
constantly by several layers of vegetaltle tissue, and to penetrate tint 
would require a power in the insecticide that Avould be fatal lo tla' 
plant. Repeated applications of dry Paris Green (and of otin'r iit- 
secticides as Avell) Avill often do more damage to the crop throuch it^ 
harmful effect upon the groAvth of the plant than would the Wfwils 
if allowed to do their Avorst. 

No method of apjdying any efficient fumigant has been fomid ap- 
plicable to a field crop like cotton. Small-scale experiments w di tiio 
leading fumigants have indicated that none of them could ' 
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beaded upon to kill the immature stages even if they would kill the 
idults. 

Trap rows are rendered impracticable by many considerations, but 
•specially by the period of emergence from hibernation extending far 
evond the time of any practicable delay in the planting of the main 
rop. 

Among the multitude of machines devised, most have been designed 
or collecting and destroying the adults, or })Oth adults and the in- 
,\.sted fruit. Although some of them have been built at great (^x- 
[H-usc and with the best of mechanical skill, none has yet proven 
superior to the practical difficulties encountered in field operation. 
li may be said fairly that there is not no^v on the market a practicable 
machine for combating the weevil. It is i)o.ssibIc that the most prom- 
isijig device of this nature is one originated by the writer during the 
iafter part of the season of 1907, whicli is now being patented ])y the 
Di'partmcnt of Agriculture. But this machine has not yet bej‘n tested 
upon a sufficiently large scale to justify its commendation for general 
use. However, it belongs rather to the methods of cultural control, 
since it combines the action of drawing the fallen, infested forms to 
the renters of the paths wliere the weevil stages Avill be mostly 
stroyed by the action of the direct sunshine, with the coincident cul- 
tivation of the crop. 

The constant failures experienced in applying any direct method 
of attack have made it mua^ssary tliat priinai'v reliance for the control 
of the weevil should be placed upon indirect methods of cultural con- 
ti'ol which have as constantly given more encouraging results. It is 
iKov more than ten years since Dr. L. 0. Howard first suggested the 
ini|>ortance of cultural methods in fighting this insect. Ever since 
that time in all of the extmisive work whicli has been carried on by 
llio agents of the Bureau of Entomology, particular attention has been 
given to this pha.se of the ])robloni. The general reeommendation.s 
worked out by the agents of the Bureau liave been frequently repeated 
ill various piiblieations and are now widely known. They have also 
hef'ti demonstrated in a practical way through the Demonstration 
Kami Avork carried on by the Bureau of Plant Industry. There is evi- 
drill a large increase in the proportion of tlie most progressive plnntei's 
Avho loive iKlopted part, if not all. of tliese ns'ommendatioMs. There can 

tin adi'quate measurement of the value of the re.sults of this work al- 
I'rady nhtaiiied and it is e((ual]y certain that the po.s.sible good rosnlt?^ 
fov "iilv l)(‘ginniag to be realized. 

In tile iiest sense of the Avonl, the methods adAamated /or the cni- 
hiral ronfrol of the u’eovd constitute a “system.” The A'arious steps 
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are so interdependent that securing the full benefit from any one ( ; 
them involves the adoption of many of the others. A careful co: 
sideration of each step, both as to its independent and interdependei i 
effectiveness seems to justify the broad general assertion that tl * 
early fall destruction of its food-supply — cotton — may reasonably i 
called, as it has frequentlj^ been, “the most important step in the ciil- 
tural system of controlling the 'vveevil.” The exhaustive studi-s 
which have been made by the field agents of the Bureau on all plias»'.s 
of the life and seasonal histories and upon natural and artificial c(mi- 
trol of the weevil indicate that the few weeks which may interve ne 
between the maturity of the bulk of the crop and the time that is ncist 
favorable for the weevils to enter hibernation constitutes the stinr- 
egic period for largely reducing the number of weevils which oiay 
survive hibernation and attack the crop of the following season. The 
application of all other ste])s in the system recommended is designed 
primarilv and ultimately to render this period as long as possible foid 
to thereby increase the practical possibility of the general adoption 
of this step as the final and most important thing in the work of ojirh 
season, and thus open the w^ay for the most successful results with the 
aulture of a cotton crop with the minimum of weevil injury dtnhng 
the following year. 

The most convincing experiments showing definitely the possihil- 
ities of and urgent necessity for the adoption of this plan and also a 
large-scale field demonstration of the great, practical benefit o])tii in- 
able in a commnnity by its general adoption, have been ai-niin- 
plished during the past year. A full account of the experitiicnuil 
work is being published by the Bureau of Entomology under tin* title 
of “Hibernation of the Cotton Boll AYeevir’ hy ^Ir. W. W. Vollnrs 
and th(; writer. 

Having given but a very l)rief and partial view of the general pidli- 
1cm which tlie })resencc of tlu^ l)oU weevil inevitably presents anil 4 
the general results of tin* investigation to secure feasible meUi'^'is of 
control, the writer would add a brief summary of tlie data which 
support the conclusions stated as to the essential value of stalk ik- 
struetion. For the sake of Ijrevity rnueh important work cannot lit‘ 
mentioned here. The extensivi' hibernation e\[)eriments of 
’07 will alone be considered, although mention may he mode "i iIk- 
general n^snlfs of other inve.stigations when nee(h‘(l for <*oiiipar-"ii\ 

I 

Principal Data Indicating the Importance of Stalk Destru tion 

Hibernation Work of 1906-’07, — Some knowledge of the c iti! 
plan and purijose of this work scerns essential to a clear nndersta -biti? 
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,£ its value and a correct interpretation of the results observed, Three 
i?calities, Dallas, Calvert and Victoria, Texas, were selected for ex- 
K'rimental work, as these represented in a g(Mieral way the nortl]^rn, 
entral and southern sections of, the state, and considerable work of a 
• iiiiilar nature had been done at each place which might sex’ve a.s a 
heck or for comparison. At each place was erected a cage 20 x 50 
cet and 6% feet high, covered witii 14-mesh, galvanized wire screen- 
;if/ and having cross-partitions so as to form ten sections, each having 
, ground area of 100 square feet. The three localities offered a con- 
jilerable range in geographical and climatic conditions. It was 
planned to provide similar shelter conditions in corresponding scc- 
iiims and to enclose weevils in each section upon as nearly the same 
liate in each locality as might be possible. The weevils used were col- 
i, cted in the immediate locality and from 1,000 to 4,OUO were placed 
in each section, making a total of over 75,000 in the three cages. 
(Ihservations Avere made at intervals, from the time weevils Avej’e plained 
ill the cage until the begimiing of the general emergence movement in 
iltr .spring, and daily thereafter. Suitable and ridvaide data as to 
(.•limatic conditions were secured by providing standard typi'S of 
weather bureau instniimmls in a shelter erected beside the cage in 
eaeli locality. Temperatiue, rainfall, humidity and other records 
were thus kept throughout tin* period covei'ed by the exi)eriments. 
In this way it was anticipated that data might bo oldaiiied bearing 
espeeially upon the following points : 

1. The effect of the time of entrauee into hihernatiou upon the 
smvival of weevils. In the first experiments .either entrance upon 
hihernatiou or starvation was forced by the dcstniction of the food 
supply. The geogi’apliiiuil range aaoiiUI naturally increase the inter- 
val between the beginning of the ex[)eriment and the time Avhen 
weevils Avould naturally enter hifiernation at each locality. 

1 The' effect wliicli the complete destruction of the food supply 
fit varying dates might have upon the success of hibernation. For 
these experiments the shelter conditions Avere made as uniform and 
as faAwable as it Avas [mssible to make tliein in tlie different localities. 
It wfis hoped by these tests to determine the minimum interval Avliieh 
iiHist elapse betAveen the destruction of food and tlie successful hiher- 
Diiiiitti of fhe Aveevils. 

•! To determine the effect of exceptionally faA'orable and unfavor- 
alili comiitions of shelter upon the successful hibernation of Aveevits 
j'lfi'vd in the corresponding sections iqmn the same date in each lo- 
It was intended tliat the shelter conditions provided sliould 
he s p exaggerated as to represent the extremes of conditions which 
it naturally occur in or firound the fields. 
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4. To determine the effect which varying depths and classes of sh(' ^ 
ter might exert upon the success of hibernation and also upon tl ^ 
timg of beginning and the range in the period of emergence from h - 
bernatioiL 

5. To test the power of adaptation to climatic variations by brin,:- 
ing weevils from widely separated localities and hibernating them f r 
comparison witli weevils collected at Dallas. In each section food aod 
shelter conditions were to be similar. 

(1. To determine upon a large scale and in widely separated Id- 
ealities and under various conditions of shelter the proportion of 
weevils entering hihernation which might survive. 

7, To determine the relation of climatic conditions to the emergence 
period in each locality. 

8, To determine the longevity of hibernated weevils after emer- 
gence both with and without food. 

In the^ following table are summarized the principal points relating 
to the installation of the experiments for this sea.son : 


Table I. Installation of hibernation experimentF, 1906-1907 


— - 

d 

o 

Date of Starting: Experi- 
ments, 1906. 

Character of Shelter | 

1 

1 

Conditions aa to Food 

- « 

Dnllas. 

Calvert. Victoria. 

Supplied. j 

Supply. 

1 

i 1 

; Oet. 13 

1 i ' 

1 Oct. 13 i Oct, 25 

Leaves and grass 4-5 in. 
deep. 

All cotton removed after 
two days. 

4 

Oct. 16 : 

Oet. 19 Oct. 25 ; 

do. 

Stalk.s cut and left. 

9 

Oct. 19 

Nov. 26 ! Oct. 28 : 

do. 

Food removed after twu 
days. 

7 

Oct. 25 

Oet. 25 ; Nirv. fi 

Spanish moss hung aroun(] 
top nf cage. Loose bark on 
ground. 

Food present ; cut and 
allowed to dry. 

8 

Oct. 31 

Oct. 31 Nov. 10 

Leaves and gra.s.s 4-5 in. 
deep. 

Food removed after two 
day.s. 

5 

Nov. 6 

Nov. 5 . Nov. U 

do. 

Cotton cut and allowed 
to remain and drv. 

.1 

Nov. 12 

Nov. 14 Nov. 21 

Leaves and grass two 
inche.s deep. 

do. 

9 

Nov. 12 

Nov. 12 Nov. 21 

Leaves and gras-s ten 
inches deep. 

do. 

6 

Nov. 28 

Nov. 25 : Nov. 28 

Ground ab.solutely bare. 

No food .supply. 

10 

Dec. 6 
aQ<1 10 

Dec, 8 ! Nov. 29 

Three bushel.s, probably, 
infested boll.s on surface of 
half of cage an<l 3bu»liel.s 
buried under 2 lnche.s dirt 
in other half. 

do. 


^ Having now fnl]r)wed the beginning of the experiments, it 
order to note the eliniatic eon d it ions prevailing throughout iH-m. 
Temperature records were the most ahnormal and also the niov- sig- 
nificant and therefore only tho.se are given in Table II. 
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" »bte U. Mean monthly temperatares and departures from normals at Dallast Cal- 
vert and Victoria, Texas, November, 1906, to June, 1907, inclusive 


Locality, 

Texas. 

November. 

Monthly Depar- I 
mean °K. lure °F. 

December, 

Monthly Depar- 
mean °F. ture 

January, 1907. 

Monthly Depar* 
mean lure °F. 

1 1 1 

February.’ 

Monthly: Depar- 
mean '^F.! ture -F. 

1 

p.'das 

54.3 

-0.6 

.51.6 ' +3.8 

a.4 

+8.5 1 

51.2 

+6.6 

\ ert 

59.1 

-fO.l 

56.8 +4.1 

; 59.8 

+9.6 

.54,8 +2.8 

Vi-toria 

62.9 

—1.8 

59.2 +1.4 

{ 63.4 

1 

+ 9.8 

60.2 

: +6.2 


March, 

April. 

May. 

Juno. 


66.7 

+11.1 

'!- 9.2 

61.4 i -4.2 

1 

; 66.8 

-7.7 

78.8 ! -1.9 

Calvert 

1 70.0 

62.2 : —5.9 

! 66,6 

-73 

76.6 ! -4.4 

Vicioria 

72-4 

+ 9-7 

69,4 ; -3,3 

73.0 

-5,0 

81.6 

I -o.« 


The eolunins giving* the departures from normals are partieularly 
sjiitiifieaiit as showing the very unusually warm winter and early 
spring and the exceptionally cold period following. It was actually 
miuh wanner in 3Iarch throughout Texas than during April and .May* 
Those facts account for the unusually large percentages of survival, 
the reinarkal)ly early beginning of emergence and tlie long duration 
of the emergence period. At no time during the winter was hi])erna- 
tinij complete anywhere in Texas. AVeevils were active both in the 
cages and in the fields. 'Phis has never happened before, except rarely 
iii (^Kti’cme southern Texas. 

Xext in order will he the consideration of the general results of the 
obsorvation-s upon the survival of weevils. 

Table III* Summary ol Emergence records Irom hibernafion experiments, 1906-1907 


No. of Weevils I as basis I No. Wepvil.s Percent, of 
Lucaiitj", Texas. ifor determining; 

put In Cages. : percent, of : Emerged. Survival. 

I Survival.' : 

Dallas 3f2,m 30.864 3.464 11-22 

Caivert 20,430 19,408 1,842 9 49 

Viernria 23.645 22,463 3.026 13-47 

Toi:il.< ♦ 78,514 72.73.5 8.832 1M5 


It is probal)le that 11. 5 is the largest percentage th^t has ever sur- 
vivi't! in Texa.s considering .so large an area. In the experiments of 

^Hnsis for computiiig pevcentivge of oineriiemv is 5C less tUnii the munber 
Pliiro.i in pip allow for tlie e.scnpo of some thron^^h the wive. 
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the preceding season at Keaehie, La., and Dallas, Texas, among 3;" . 
900 weevils, the average survival was only 2.18 per cent.' The eine - 
gence movement began on iMarch 22 and continued until June 2 \ 
1906. These are unquestionably closer to the normal facts regardii ^ 
emergence than are the figures shown in 1007, We have thus in t\ n 
seasons a range in percentage of survival of from 2 to 11 per cent ai j 
in emergence from February 15 to the end of June. These facts ( ) i- 
phasize very strongly the importance of reducing the number of 
weevils entering hibernation. 

In order to make the following facts represent general coiiditiMis 
and avoid the possibility of being misled in our conclusions by the \'ii. 
riations which miglit reasonably occur in a single experiment, we 
shall present the data in groups of experiments and base our conrlu- 
sions upon the average results .shown l)y the totals and average ppi- 
centages for each group. The clironological significance of the J.ita 
may be^most clearly shown by grouping the records for those Incah 
ities at which experiments were started upon the same or approximar*^ 
dates. The shelter and food conditions represented in each group aiv 
therefore fairly averaged and the time at which the experiments wrif^ 
started' becomes the most significant factor in eacli group, Thr ilt - 
.sired comparisons can be most Inhefiy shown by tabular arrangenn ni 

In Table TV it may he seen that averaging all localities at wliicli 
weevils were started upon appi'oximately the same dale, theri^ ;i 
most striking increase in successful survival from the middle of (t- 
tober to the middle of Xovemi)er. In the interval of eleven 'i;!}s 
from October 14 to 25 the percentage of survival praetieally dniihlnL 
During the next ten days the jicrcentage again doubled and a 
sponding increase is observable between Xovember 5 and 14. After 
that time hibernation might have been successful for ]n'netiea]]> the 
maximum ])ossil)Ie proportion of weevils. The first freeze oeeiirin] 
on Xovember 18. The facts shown may aptiear more einiihaite if 
stated in another way. Fnder otherwise similar average eonditioii\ 
the clianees for survival for weevils in Texas in 1907 were: <bi 
toher 15. one; October 25, two; Xovember 5, four; Xovemfier bV 
These facts make it plainly evident that from October 15 to Xnwiii- 
bcr 15 constitutes the sfraie;jic period for attack u])on tlu' boll ucf^- 
vil. The data and conclusions aro here giveti that they inaV hi' stifliril 
carefully by thosi* who are jntcrc.sted to do so. 

Conclusions Drawn from Data Presented 

Application of Conclusions. — Tiie method of attack wlii' 
proven most .effective consists of the successive steps constitiit: s iL’ 
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/able IV. Effect of time of entrance into hibernation^ or isolation from food supply 
upon survival of weevils 


Date, 

1306 

Localltj, 

Texas. 

Section 

Number. 

OC 

©a 

H 

11 

Cm 

Per cent, of 
Survival. 

°p;> Retnark.9. 

44 pr , 

HOC 

: 

..-t. 13 

Dallas 

1 

3,800 

99 

2.61 


<.13 

Calvert 

1 

2,375 

75 

3.15 


■■ t. 16 

Dallas 

4 

2,090 

8.5 

4.07 

1 

rota Is for group 

3 

8,265 

259 

3.14 

8 

-•!. 19 

Calvert 

i 

2,375 

116 

4,88 


>: :.20 

Dallas 

2 

3,610 

226 

6,26 


Totals for group 

2 

6,985 

342 

5,71 


It -I. 24 

Dallas 

7 

3,325 

231 

6.95 


Crf, 25 

Calvert 

7 

2,375 

105 

4.42 


t. 25 

Victoria 

1 

2,375 

201 

8.46 


i)i-r.25 

Victoria 

4 

:i,37.5 

105 

4.42 


Totals for group 

4 

10,440 

642 

6.15 

5 

(ii-r. 28 

Victoria 

2 

2,369 

134 

5.61 


SO 

Dallas 

8 

2,850 

250 

8.8,5 


(.>iT. 31 

Calvert 

8 

2,37.5 

63 

2.65 


Totals for group 

3 

7,614 

1 447 

5.87 

6 

Xov. 5 

Dallas 

5 

3.135 

i 383 

12.22 


Xov 5 

Calvert 

5 

2,375 

45 

1.89 


Nov. 6 

Victoria 

7 

2,850 

i 674 

23.65 


Totals for group 

3 

i 8,360 

' 1,102 

13.18 

4 

Nov. ifl 

Victoria 

8 

2,850 

i 362 

12.70 


Nov. 12 

Dallas 

3 

3,040 

: 448 

j 14.74 


Nov. 1.3 

Dallas 

j 9 

3,040 

i 788 

S 25.92 


Nov. 11 

Calvert 

[ 9 

2,375 

436 

1 18.44 


Nov. 14 

Victoria 

1 5 

2,850 

1 449 

15 86 


X-tv. 1.5 

Dallas 

1 n 

2, .565 

804 

i 31.31 


Totals for group 

i 6 

1 

16,720 

1 3,284 

j 19.67 

2 

Nov. 21 

Dallas 

12 

i 1,570 

; 65 

1 

4.14 

Brownsville Weevils. 

.Vov. 21 

Victoria 

9 

: 2,836 

374 

13.19 


Nov, 21 

Victoria 

3 

1 2,850 

5-^8 

20 63 


Totals for group 

3 

1 7,256 

1,027 

14.15 

3 16. 9K without B, W. 

Nov. 25 

Calvert 

6 

! 1,425 

.359 

25-19 


N(.-v. 26 

Calvert 

i 2 

1,358 

; 380 

27.98 


N0V.2S 

Dallas 

6 

i 975 

46 

4.72 

(.Absolutely hare ground.) 


\ ictoria 

e 

i 1.088 

139 

12.78 

1 

Totals 

for group 

3 

' 4,816 

924 

19.07 

1 {22 4 without Dallas lot.) 


'-iiltiiral Systeni. secured an early niatiiring i*rop. it should 

Ik' picked out as soon as open, tlie earlier the better. If not all gath- 
errtl Ix'fore Oetolier first in South Texas, every elfort should be put 
h'!‘th to clean up the iields by that time and the few late opening iatlls 
^ti'-eid not be alhmed to delay tlie immediate destruetioii of the stalks 
‘''■MIC thorough manner. In the southern part of tlie state wliere 
eotton cMuninonly oeeurs. great eare should be taken to destroy 
en(i<<>':i!i of the roots to prevent any s[U’outing iu the spring. Clean 
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the fields as thoroughly, as possible, including the turn-rows and alon r 
ditches and fences and under timber fringes. This thorough trea - 
ment is even more essential in south than in north Texas, althong i 
in the latter portion of the state it seems advisable. 

As has been frequently pointed out, this early fall destruction pre- 
vents absolutely the further breeding of weevils and many of those 
partly developed in squares or bolls will not be able to mature. Tln^ 
late developed weevils are most liable to hibernate successfully. T!y 
destroying the most favorable shelter which the weevils that escape 
destruction could possibly find, the chances of their surviving die 
winter are greatly lessened. In a variety of ways, therefore, the ac- 
tual number of ^veevils entering hibernation becomes very greatly re- 
duced and the chances of the successful hibernation of those entering 
are correspondingly decreased. The number of weevils ready to ad 
tack the crop the following spring would, -with these practices, be Imt 
a small fraction of what might otheru’ise be present, 

The Demonstration,— That those conclusions are correct and prac- 
ticable has been proven by actual field application on a large scaJr. 
At Olivia, Texas, in the fall of 1906. about twenty planters on ad- 
joining farms were persuaded to enter into agreement to do this work 
by Mr, J. D. Mitchell. All stalks were destroyed upon an area of ahuiit 
40 acres between October 1 and 10. This area was well i.solated froai 
other cotton, but had been badly infested up to that time. A cliedv 
area some si.r miles away across a bay received the usual treatment. 
No special treatment was given to the Olivia tract during 1907. In 
spite of the fact that the survival of weevils, as has been shown, 
unprecedented during this intervening winter, they did not ItciDitie 
numerous enough to do any considerable damage to the Olivia crufi. 
while on the check area they were exceedingly injurious. Aitlmnidi 
the Olivia crop was grown on soil that was not as rich as that in llif' 
cheek, it yielded more than 1,000 lbs. of seed cotton per acre, wiitovas 
the check yielded but about 1100 lbs. ])er acre. The difference in \alue 
of these two crojis was fully ^1^20 per acre, or niori' than enougli tc pay 
for the land upon which the crop at Olivia was grown. 

The Difficulties. — If tlicre were no obstacles in the way of an 
adoption of these recommendations, it is not likely that tlie same nnvv 
sity for them vould cxi.st. Any ])nispect for a late “top'cnqi "t 
cotton is removed l)y the preseiua? of the weevils. Every exja'i 
shows that the crop must be made early. The difficulty of ginnrj 
sufficient labor is great in some sections, It is evident that tli )<■ is 
necessity for the production of an efficient machine for cotton p I'hi:? 
to meet this need. The actual d(^st^letion of stalks may !»' ■ 
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Islied in any way possible so long as the desired results are obtained, 
le question is not one of method but of results. i\Jore particulars 
to time and methods are given by Ur. W. D. Hunter in Circular 
. of the Bureau of Entomology. It is certain that the individual 
opting the Cultural System may reap a large share of its benefits 
. jardless of the lack of cooperation on the part of his neighbors, but 
, is desirable that a strong sentiment should be fostered which shall 
|, ;id to united action over considerable areas. It is to be hop(?d that 
till practical difficulties presented by the tenant system may be ovcr- 
so that every tenant will be led (or forced if need be) to con- 
jicc-r that his season’s work is not complete until he has added this 
p to the harvesting of the crop. This idea would be welcomed if 
there could be a general understanding by landowmers and tenants of 
ttir fact that fields thus treated ^vill produce better yields, as a rule. 
Thrv would be better inducements to securing a good class of tenants, 
and such tenants having cleared their fields in the fall would-be less 
lilady.to move. 

The question here presented is a vital one for the weevil-infested 
area. It demands not merely acquiescence, hut action. The accuracy 
of the facts presented cannot be questioned, but each man mmst de-» 
tide for himself as to the correctness of the conclusions. To us it ap- 
pears That this statement does abundantly justify the broad, general 
conclusion that ‘‘the destruction of stu.ks by soyie eppectr-e 

MKT HOD AND AS LONG AS AIAV BE POSSIBLE BEFORE THE NOK:^rAJ. TLME 
FOR WKEVILS TO ENTER HIBERNATION CONSTITUTES THE MOST EFFECTIVE 
METHOD NOW KNOWN OF REDIXUNC THE SEVERITY OF THE WEEVIL AT- 
T.\C'K UPON THE FOLLOWING CROP AND THAT IT THEREFORE DESERVES 
GENERAL RECOGNITION AND ADOPTION AS THE LAST STEP IN THE TREAT- 
MENT OF EACH season’s CROP AND ESSENTIALLY THE FIRST STEP ALSO 
IX THE PRODUCTION OF A CROP WITH THE MINLMLUM W EEVIL INJURY DUR- 
ING THE FOI.LOWINO SEASON.” 


Grape Blossom Midge 

joJnistoni Sliiig. species, iinkimwn as an adult, caused ex- 

riiitiniia] iiijnrios at Kr('<hniia, wliiu'e it destroy tnl BiUr to To'T- of the blos- 
soms (HI oiietHcre of Moore's Early j^irape. The work of this species has been 
kiiiovii ft)i’ j'ears, and the familiar galled blossoms woi’O easily found tlirough- 
flat liic eiiiire Chaiitauctua region, Tin* work abovo descrilied is undoubtedly^ 
(hie lo excepiioiial conditions and is proliably explainable by the blossoms 
lieiiiy ill jn.st the riglit stage of development at the time when a large number 
of dll' tiii(]-e,s were flying. Repeated atrejupts to rear the adult have been iin- 
siin pvvt'iii. (hough it is probably referable to tlie genus Cec'nfoffiijia. 

E. P. FKi;r. ArbUiiip -V. V. 
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A NEW PREDACEOUS ENEMY OF THE COTTON BOi L 
WEEVIL 

WiLiroN Newell and R. C. Teeherxe, Baton Rouge, La. 

So far as known to the writers tiiere is no published record of :.ny 
Carabid which attacks the boll weevil, Anthonomus grandis Boh. 

Wliile conducting some experiments ^vith boll weevils in ca-es. 
during of the present year, it was noticed that the adult wecvilf; 
in one cage disappeared witli remarkable rapidity. It may be iv, 
marked, by way of parenthesis, that in cages of the character iKi-d, 
weevils dying in the cages are usually found with ease on the gniaiKj 
around the growing plants. Especially is this true when daily i-x- 
aminations of the cages are made. In the cage referred to biif Uw 
dead Aveevils could be found and the mortality among the Aveevils (un- 
filled therein Avas .several hundred per cent higher than the morPiJity 
in other cages under similar conditions. Upon close exaniinatmn of 
this cage upon May lltli a small hole Avas noticed in the earth in mie 
corner of the cage and at a depth of five inches in this hole was InimJ 
^ live Carabid together with elytra and other fragments remaining 
from the destruction of at least nine boll weevils. 

This beetle Ave haA'e identified as Erarlhrus aochths Lee., ami t'lum 
the number of weevil ivinains found Avith it, it seems not impiohiilile 
that boll Aveevils constitute an important part of its food in llie 
Aveevil-in tested sect ion . 

A few clays latei* another species of E earth rus, as yet iindetennim'd. 
was captured and placed in a glass jar Avith several live boll wcmls. 
In the eour.se of a feA\' hours this Carabid caught and ate two of linnii. 

It therefore seems that the several species of this gmiis niny le 
regarded as probable enemies of tlie lioll AA’eevil and the jiart plnyrtj 
by them in the natui'al control of the latt(“r insect may ])roAx;t" henf 
some little importance. 

liaton Rouge. La.. June 27, U^OS. 
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HE INFLUENCE OF MINIMUM TEMPERATURES IN 
LIMITING THE NORTHERN DISTRIBUTION 
OF INSECTS' 

j E. Dwioiir Sanderson, ProH%sor of Zoology and Entomology, yeic Hamp- 
shire College; Director and Entomologi.^t, yew Hampshire Agricultural 
Expciinient Station. 

lAir the past three winters the mortality of the larvie of the brown- 
t;,a moth {Euproctis chnjsonhoca) in their winter nests has been 
(irit'rniined by my students at different dates. January 24. 1907. 
tli- temperature dropped to — 24'''F. at Durham, X. H., the lowest tem- 


TABLE V 



Durham, N. H. . I Jan.-Mar. 1905 —17 23 5! 271 13 to 39 dead. 

Durham, N. H. . JaQv-AprUlOOO . —11 5 53 218 0 to 90 dead. 

! i 

inirham, N. H..; Dec. 12-Jan.23, 1907.. - 6 6.7 51; 374 

Durham, H. After Jau. 24, 1907 — —24 100 75 : 401 Neats from apple, etc, 

Duriiairi, N. H. - After Jan. 24, 3907 — —24 57 5. 922 Ncst.s from tall oak.s. 

Lewiston, Me... M.ir.l5, 1907 -24 72 15 ^ 239 

Bath. Me Mar. 23, 1907 —20 87 15 262 | Temperature calculated 

Rockland, Me.. Mar. 15, 1907 -20 51 15' 325 f from i.sotlierm.s of Map 1. 

Barllarlior.Me. Mar. 15, 1907 —19 43 14 282 

Portland, .Me ... .Mar. 15, 1907 —16 95 15 464 

franklin, N.H... Feb. 20, 1907 -18 54 15 3.36 

.Ncivton, N. H . . Feb, 20, 1907 -15 27 10 463 

Na.'tma, H . . Feb. 20, 1907 —13 fi 15 608 Large nesTs on elm, o.ak. 


roncdrii, ' N. H.; Feb.20, 1907 —32 21 1,5 342 


'.A. pa per read before the section of Econoniic Zordogy, of the seventh Iiiter- 
iialhdial Zoologieal Congress, Btu^toit, ItmT. 

ih(\.ahove was written and Map 1 prepai’ed I have received the fol- 
I'dviiii: (lam tliroiigh th? kindness of Prof. E. K. Hiti’hings. State EiUomok)- 
"f .Maine, under w’hose din'eiion the roiinis of mortality in the nests 
5VC1V made. ( See page 2-lC.) 

■X*’sis were also received from Ossipee, N, H.. tvliere the teinperaiure imisr 
•idvt' -one Indow —20'' F. (see Map li. in tvhieii al! tlie ITirvse were dead, and 
110 |j',, iiii'vap were found in nests at Ossipee aecording a resideni there. 
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perature recorded there/ and absolute minimum temperatures \v< i>p 
also recorded at Orono, and other points in Maine. Nests were iiu. 
mediately collected from various localities in New Hampshire ;;:id 
lilaiue. The mortality record is given in the preceding table.- 


Locality, 

Lowest tern - 
perature, de- 
grees F. 

Per cent. dead. 

Number nests. 

Average num- 
ber larvae in 
nest. 

a-' 

s 

1 tC- 

1 tC; 

I ; 

tS^ 

Portland,* Me 

-22 ( -16) , 

68 

1 

to 

389 

f 

Riggs vi lie, Me 

—20 

11 


315 . 


Rockland, Me ^ 

-2B (*-20) 

38 1 

10 

' 399 


Prospect Harbor. 1 

-20 

04 i 

10 

' 278 

■1 

Oxford, Me i 

-20 (*-25) i 

98 1 

10 

282 

S 

Mechanic Falls 

' -20 (*-25) 

1 

71 

10 

269 

i 

Augusta, *Me 

—42 ( -41) ; 

100 1 

10 

264 

1 ^ 


These counts shou' that where average size nests of 300 to 40(1 
,Iarvai were subjected to — 24^F. or lower, that from 72% to 1(K)% 
were killed, but that in large nests on oak from the same locality only 
57% were killed. That the total mortality of the larvm in tho nosts 
from Durham. N. H.. after — 24°F. on January 24, 1907, was dne 
to the low temperature is demonstrated by there having l)ecn but 
6.7% dead in 51 nests up to that date, when the mortality a1 nnee 
dropped to 100%. The detailed rccord.s of the individual nests show 
this absolutely. 

1 — 24° F. WAS tJie offif-ial rerord of the station thermometei', but sevmi 
thorinometei’s in the town, whose Accuracy need not l)e douhlc<l, recirdeii 
— ^30° to — 35° F. 

-The counts of the nests were made under tlie iminediAte supervijiioii «*i my 
as.sistant, Dr. T. J. Headlee, who the matter most careful attention aiid 
who has prepared the preceding summary, Talfle T. 

«It is noticeable that the minimum for Portland is 6° below that cf the 
Weather Bureau, as given in Table I, and Augusta is 1° below. Thon^ is rea- 
son to doubt the accurttcy of some of these temperature records inaih‘ li\ local 
and untested Thermometers, for Oxford an<l Mechanic Falls are half-way he- 
tween Lewiston and Xortli Bridgton, in the same latitude, where wi-ailier 
bureau voluntary observers rw-orded — 24°. Again, it seems remarhah!'' that 
♦Rockland should drop to —28° when none of the five other coast point- from 
Portland to Eastport registered below— 20°. It would seem probabl- that 
Rockland was also about — 20° F. I have therefore placed the reading- made 
by weather bureau observers after those of Prof. Hitrdiings in ( ) an tho^e 

based on the above remarks in the same way wltii an ♦. 
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Grevilliiis' has shown that if nests of the brown-tail moth be plar ,| 
in a freezing mixture giving a temperature of — SO'^O. (— 22°P.) 



a short that most of the larvie an* killed, but that on uith 
a minimum of — :hr(h were all killed in Iarg(‘r : 

■Grevillius, A. Y., noianisclieii Centriillhlatt, Bund IS, Zw. Alit . “ 

(1905), p. 305-3i:h 
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■9 to 359 larv«. The miniinuni lenn:th of time at —35'’ C. neces- 
. to kill them does not seem to have been determined. It should 
; sd be noted that most of the experiments u’ere made with nests 
. !i 'raining biit few larvie compared with those of this country, rarely 
, iitaining over 100, while here the average is over 300 larva\ and 
has been shown the larger nests belter withstand the cold. Gre- 
V lius notes that the larvm in the -outer parts of the nests are killed 
and that those in the center survive, The si^e of the nest, there- 
in v. greatly complicates the determination of the minimum temper- 
*Ui;re for this species. 

Comparing the northern limit of the brown-tail moth in Europe 
wiih the annual minimum temperature occurring there (see map 2). 
(jivvillius remarks ( 1. c. pg, 314) that Kasan at the noiihern limit 
(if die hrown-tail moth in Russia has a mean annual minimum of 
or — 33'’C., and that it is noteworthy that this temperature 
i-onvsponds with the minimum temperature at which larvm could exist 
ill his c-xperiments. but that there is a possibility that tln^ hirwe may 
luivv adapted them.selves to a lower temperature to which they may 
lir exposed for a longer time than in liis ex])erimen1s. The relations 
of die isotherms of the mean annual minimum tem|>eralures with the 
northern limits of the brown-tail moth, oak and apple in Europe are 
nrtainly suggestive. In northwestern Europe it seems well eslab- 
lished that the pest is kept in check by the greater humidity eacour- 
aging (he growth of fungous disease. The southward curve of the 
lioiiiidary of the browu-tail moth to Podolia follows that of the mean 
aniiiial minimum isotherms, but its extension northeastward to Kasan 
eamiot be accounted for thus. 

From the elaborate researches of Bachnietjew’ concerning the ‘"crit- 
kill point,”- it would seem that the maintenance of the temperature 
(if dll* “critical poinG’ for from a* few minutes to not over half an 
liciir would result fatally to the insect, and that the time required to 
pi'odiK'c death at any temperature above the critical point will vary 
Conversely with tlie difference betuecu it (the body temperature 
maeliedi and the critical point, rufortunatcly the “critical point' 
of the body temperature of tlie brown-tail larvm in their nests is 

P., Experitneutidle entomologiselie SluiUen vom Pliysikaliscl]- 
fliesiiiselKHi Sfandpnnkt. (Leipzig, 1901) p. 80-90, 132-135, 
dr is uut'ortmmte (tmt Paehnietjew has used (he term ‘'critical point" to 
Jpfiiu! ilie temperature at which tile protoplasm commences to freeze, in an* 
**iitire|y different sense from that previously cmidoy<>l liy jdionologisls who 
(he temperature above which positive or effei'tive temperatures must 
as the '‘critical temperature," as mentioned on pg. 255 of this paper. 




not known, but (jr(?villius’ (‘Xperinients certainly Jiliow il. ! it 
produced by an outer air tenij)erature of — (- -d ‘ 
our records from Durham would show that with nests of sm ';ir 
an air temperature of — 24^F. (_:iDC.) is fatal. 
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It would seem evident, therefore, that the lame of the brown-tail 
)Oth cannot exist in average size nests where the annual minimum 
rerages —32'’ to — or— 25'’ to — 3rF. 

The effect of minimum temperature on insect life has been fre- 
■ictitly recorded, but little study has been given its significance, and 
,ly few writers have hazarded the suggestion that the northern dis- 
1 ihution of insects might be governed by minimum temperatures. 

Dr. L. 0, Howard is the first writer, known to me, to definitely 
f rniulate this principle in America, though he mentions it as excep- 
ti itud, and cites only one Sample. Concerning the American Lo- 
cust {Schistocerea amerkanay he says, ‘‘This species is one of the 
h fins which would seem to indicate that in a few cases, at least, the 
u inter temperature must have some effect in determining distribution. 
It is exceptional from the fact that it hibernates in the adult condition 
ami we can hardly avoid the conclusion that it is limited in its nortb- 
iwii range by circumstances which infiuence successful hibernation. 
Nothing is better known than that exceptional , freezes may kill off 
thousands of insects; there must therefore be species whose success- 
ful hibernation is limited to certain degrees of cold.’^ 

Dr, F. H. {'hittendeir emphasizes this and states that 
. . . . in certain foriii.s of insects the winter temperature must 
hiivc some effect in detenu ining distribution. While admitting that 
the past winter was exceptional as regards temperature, the writer 
feels eolifident in carrying conclnsion.s still farther in stating that in 
his opinion, based upon the study of the effect of that winter on injuri- 
ous fiorlhern and soutliern foians of* insects occurring in that portion 
of the Carolinian or humid life areas of the Austroriparian and Alle- 
{ihariiaii zones (a climate like that of the District of Columbia), mean 
winter temperature has more effect upon determining the rarity or 
iilumdance of these species than has the mean summer temperature. 

T(i lest this hyimthcsis, the writer has drawn the average aunual- 
iiiinimiim j.sothcrnjs for the regular stations of the U. S. Weather 
Ihuvaii (see map 3) together ivith the ninxinmm annual minimunri 
isothuniis (sec map 4), 

Cuuijiaring these with the isotherms* of the absolute minima (see 
'iiiip ui. it is seen that the absolute minimum is usually about 10^ 
I'l'U'i*. atuMhe maximum aniiual-niinimum llL higher than average 

^“Xuu-s \M\ the Geographtcal Distribution witliin the I*. S. of Certain Iii- 
injuring CulUvaled Crops,” Proceed higs Entnm. Soriety, WashingtorA 
Vol. 225. 

'hisi'.'is and the Weather: Oltservations During the Season of Bulle- 
*- M. s.. Division of Entomology', V. S. Dept, Agr,, p. C2, 

■t . I tie highest animal-minimum rworded. 
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Map 4 



annual-miniiriunL and that Uu! absolute-, average- and 
nual-rriiiiirmim isotherms folio w af)i)roximate]y the same pal!' with 
the exception of the a])solute uiiniiuum — 20'^F'. Had tin' , 
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imuul-minimum and maximum aimual-miiiinuim iisotlierms been 
fi’om records t'rora all the voluntary observers, the dip . in 
.utliern New York would have extended farther south and many 
olated spots in the AUeghanies would stand out with lower tem- 
eratures than here indicated. 

Upon comparing these isotlierms with the boundaries of the life 
.. Ties (see map 6), charted by Dr. C. Hart >MerrianL many similarities 
, ,'(<ome apparent, but also a number of important difterenees, and 
upon comparing the distribution of several well known injurious in- 
s. ets with the average, annual-minimum isotherms, they were found 
p* debne the northern limits in some instances rather better than 
dw life zones of Doctor ilerriam. 

The basis for the establishment of these zones has been stated by 
PdCtor l^lerriam as follows 

‘‘Investigations conducted by the Biological Survey have shown that 
the northward disiribniion of ferrestrial ammah and pianh is gov- 
(ciud hg idui sum of the positive (or ‘effective temperatures,’ i. c.. 
over 48° F. — E. D. S.) temperatures for the entire season of growth 
Olid reproduction, and that the southward disiribufion is govenud bg 
ilu mean temperature of a brief period during the hottest part oj 
ito' gear/ ' 

Isotherms plotted by Doctor ^lerriani on this l>asis were found 
“to conform in the most gratifying manner with the northern boun- 
daries of the several life zones.” In Bulletin 10 (1. c.) the “govern- 
ing temperatures” of the zones are given and the maps previously 
pui)lished were slightly modified in agreement with this hypothesis, 
uiiicli map does not seem to have been revised in any subsequent pub- 
lication. 

The distribution of many common insects, some of which will be 
noted lielow, shows that there are numerous exceptions to the first 
part of this law. and leads us to question its validity as regards north- 
yard distributLoii. Is the sum. of^ihe positive iemperaiures for the 
semsfin of growth and reproduction, the only or most important fac- 
tor governing distribution northward .’ At least three fundamental 
'^dvetinns to this law being of first inqKU’tance will be illustrated liy 
die examples below. 

bii-st, •^lany insects which have two or three generations at 35' 
to X. Lat. might readily reproduce in southern New Hampshire 
(ri)oiit XX were their existenee merely dependent upon*a 

MUticient summation of temperature over 4-1 F. (fi'C. 1 which do not 

‘tOilletin 10. Division of Biological Survey, U. S. Dept, Agr. p. 54. 




oecr north of Lonj. Island, N. Y„ southern Connecticut an<l I::.* 
Island m appreciable numbers. Other .species which might ha- cue 
generation and e.xist in Hhundiince if merely so limited occ: Imt 
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. aringly in. southern New Hampshire, if at all That the ‘'sum of 
, ective temperatures’" is an important factor is not disputed, but 
I idence accumulates that the “critical point” (in the sense of 
|: cnology) from which the “thermal constant” should be computed 
^ ..'ies with groups and species of animals and plants. For example, 
]u Ions and egg-plants are grown in eastern l\Iassachusetts, but cannot 
br matured successfully at Durham, N. H. They are planted in 

ssachusetts about May 20 to 25 and in New Hampshire about June 
], (lid mature in Massachusetts about September 1. The etfective 
temperature over 43 °F. for Boston for the three months is 2843 
(ill i for Durham, X. H., 206HF, The effective temperature in May 
(in<i September is of no value in this connection. That these plants 
ffidiiot be grown in New Hampshire is due to the fact that there is 
fiot .sufficient “effective temperature” over 60^F., which is the tem- 
peiature above w'hich these plants must be grown, or their “critical 
point.” Boston has SOl'T, over GO^ in summer, while Durham, X. 
II, , 1ms only 52o°, or lacks 35% of the requisite effective temperature. 
Other examples will be given below. 

Scrond. But even if the “effective temperatures” be accumulated 
sIkhc the true “critical points” instead over 43‘'F.. still there are* 
mimei'ous cases in which there is a sufficient positive temperature for 
flic development of species in southern New Ham]ishire which are 
nut known to breed there or in eastern ilassaeliusetts commonly. 
Soitu' other law must therefore determine the limitation of these 
specit's to a more southern clime. 

Third. It is well known that the main question in the introduc- 
tion of horticultural varieties northward is one of “hardiness.” iMany 
viii’ictics will fniit and mature at latitudes where they cannot gn>w 
■m liorouut of lack of hardiness. Prohalily as large a number are dis- 
r|n;)lific<l for northern growth on this account as by the shortness of 
the season. 

If tlio southern spread of some species is controlled by the heat 
of suimuer, which is \indo\ibtedly the ease, why should not the di- 
rect {ipjiosito be true, and why may not the northwai-d spread be con- 
tmlled tw the cold of winter? 

Tli(‘ following s]H*cies have been studied with reference to these 
fltioctions fuul as to whether the indiience of minimum temperatures 
offft's iifiy explanation of their northern limits. 

Hit' Harlequin Cabbage Bug (Murgaulio liisfritmica) has migrated 
foati Mexieo around the Atlantic coast to Long Island. N. Y., and up 
h'l' i\li\sissi]ipi \billey to .southern Ohio, where it occurred in live 
bordering the Ohio River in 1895.^ In 1899 the temper- 

68. Ohio Agricultural E.viierinient Station, p. 36 (1896). 
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■vn Ohio, last May, its a] most entire absence has been reported in \(h 
•alities where last yc'ar it was disastrously aliundant.”^ Later Pro- 
',^ssor Webster stated' that it ‘‘had spread at one time as far north 
> Chicago, III., and had almost reached the shore of Lake Erie iu 
tliio. A very severe winter, however, had killed it off in southern 
llinois and Ohio, and it has not recovered this lost ground, and 
. tight not again in years.’' It probably still occurs in extreme south- 
ern Ohio according to Prof. H. A. Gossard and was noted by Professor 
Vs'ebster in 1901. Doctor ChittendeiP noted its scarcity in AYashing- 
iMii. D. C., in 1899, following a minimum of and the writer 

iiijide the same observation iu Delaware. This was the lowc.st tem- 
{it-rature wdiich had been experienced at Wa.shingtou for over twenty 
vi-ars. As it was accompanied by heavy snow, tlie harlequin bug was 
largely protected from tlie .severest cold, otherwise it would doubtless 
have been exterminated. 

The harlequin bug emerges fi’om hibernation at Newark, Del, 
aliont ^lay 1, when the temperature is about bo'F. In midsummer, 
at Td^F., the life cycle there occupies about one month. The life 
cycle thus consumes 1236'^F. over 48^F. At Durham. N. 11 .. there is 
292”) "P. ovei’ 43*^ from the middle of -May to the middle of isep- 
tcuiber. during ^vhich time the mean is ovei’ 55"F., and according to 
Ilerriamls law the s])ecies might exist there with two generations. 
Till even if we take 55^ as the critical point, tlie re is required but 
726' b>r a. life cycle in Delaware and there is available 1119" at Dur- 
liam, X. IT., enough for one brood. But the liarleqiiin bug does not 
occur north of Long Island. X. Y.. and is not spreading there. The 
nortliem limit of this species follows the average annual-minimum 
isotherm of 0°F. (map 2) mueli moi’e closely than the Upper Austral 
Zone. It may yet migrate to northern Ohio and Ontario, but further 
progress seems doubtful. 

The Cotton Boll Worm or Corn Ear Worm (IleJMthis ohsoUta 
Fal).) is injurious throughout the u])per and lower Austral zones, hut 
only e.xoeptionally in the transition. It has been injurious at Lon- 
don, Ont.. near Boston, i^lass.. in 1804. and rarely in Michigan. It 
docs not winter in Minnesota and no records of injury occur in Da* 
kola. Montana or Wyoming.^ Professor Quaiutanee remarks. ‘‘The 
severe cln-fracter of the ^vintors of the more northern states coupled 
with the relatively lo\v sum of effective teniperatun^s. no doubt has 

20, Bureau of EritoiiitOouy. P. S. DcjW. p. 72 (ISOOk 

4tu!U‘Uu 60, Bureau nf Entomology, U. S. Dept. Agr.. p, 130 (1900). 

•’iMitlotiu 22, n. s„ Division of Entomology. T. S. Dopt. Agr.. p. 'la. 

^hnllctiu 50, Bureau nf Entomology. T, S, Dept. Agr,, p, 20-27. 
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an important bearing on the comparative immunity of this territoi 
from serious injury.” Doctor Chittenden reported the species rii:o 
on corn at Washington, D. C., in 1899 following — 15°P. in Februar , 
where it is usually very abundant. 

Eggs of H. ohsoleta were laid at Newark, Del, about June 12, 19(' i, 
and moths from them emerged July 15, at a mean temperature >[“ 
about 73®F., thus requiring approximately 900° above 43°P. Qiuiiji, 
tanee (1. e.) found the average effective temperature in Texas to he 
1417 °F. He also show^s (I. e. p. 86) that the sum of the effective 
temperatures for pupal development are inore nearly equal for dif- 
ferent temperatures when computed above 58° or 60° than above 
43°F. He also show*s that at Boston, Mass., there could be two gro- 
c rations with a total effective temperature of 2967 °F. over 4:v\ 
commencing when the monthly mean has reached 62°F., or ilay 1, 
Further, if 5S°F. were taken as the critical point, there would lutve 
been reqiiired in 1900 only 450° at Newark, Del,, while there wuv 
801° at Boston and 525° at Durham. N. H. Yet the species bctncU 
only rarely in eastern Massachusetts, according to Dr. H. T. Fenoild, 
and is practically unknown at Durham. The summer temperature 
evidently does not eontrol the northern limit in this case, thougli the 
distribution of the species is practically that of the Austral /.on is. 
May not the minimum temperature be tlie controlling factor ? 

Prof. P. !M. AVebster records’ that the. West Indian Peach Scale 
(Aidacaspis penfagona Targ.) withstood — 9° during 1897-*9<s vuf. 
fieiently to increase in numbers the next season at Wooster, Ohio, hut 
that in 1899 the temperature fell to —21° one night and to —VI to 
— 18°P. in several successive nights, with the result that all of the 
scales succumbed. 

Air. C. L. Alarlatt' calls attention to the infiueiiee of the miiiiinitm 
of 1899 (— 15°F.) at Washington, D. C., oti scale insects, 95 to line;, 
of such species as Diaspis pf ntagom, T). rosae, Aspldiotus peran c/.'C,'?. 
and others bein^ killed. Ho points out that such mortality is more 
likely to occur at Washington where the hibernation of these sculcs 
is short and where low temperatures are rarer than further iiorlh ' 

At Nashua and Manchester, X. IL, during the past winter some- 
thing over 60 per cent of the scales were killed by — 13°F.. l>o! jne 
breeding abundantly now’. 

The northern limit of the San Jose Scale is shown on map 7 I Ih" 

’Canadian Entomologist, XXXI, p. 130 fl899). 

2Bulletin 20, n. s„ Division Entomology, U. S. Dept. Agr., p. 76. 

3See also Voyle, Bulletin 4, old ser., Div. Entomology, U. S. DejJt. ^ P' 
70-75, “l»w Temperatures vs. Scale Insects.” 
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tioDs occur only in IMichigan, Massachusetts^ Kew Hampshire {'.;(] 
southwestern New York. The average-aniiiial'minimum isotherm ..f 
— 15°F. corresponds much more closely with the northern limit of 
this species than the upper Austral as given, with the exception of 
northern l\rjchigan and Ontario, but approaches the limit of the srnlc 
much better in low^a and Nebraska, which are wholly within the ujmer 
Austral, but where the scale is practically unknown. The animal, 
minimum temperature of its native home in China is about ;VF., 
according to Bartholomew’s Physical Atlas, Yol. Ill, Meteorolocv, 
Plate 11. 

Based upon the data given by Marlatt^ concerning the life lii.siorv 
of the scale, there can be two generations in southern New Tlanip. 
shire. with an effective temperature of lo70°F. over 53°P., a 
brood requiring 600^F- over 53°h\ at Washington, D. C., and ivjtro- 
duetion commencing at both points when the mean is about 63 F.. ^ 
at Washington May 1;5. at Nashua, N. II.. about June 15. Two gem 
erations occur in southern New Hampshire according to our obserwo 
tions. 

The Asparagus Beetle (Cmceris asparagi) was first imported near 
•New York City. It occurs in southern New Hampshire, hut is very 
rarely injurious, often dying out for several years. Chittenden re- 
cords that it was introduced and completely died out at Rock Island. 
111., many years ago. Its northern limit agrees quite closely witli the 
average-annual-mininuim Lsotherm of about — 10°F. (see map Y It 
occurs in southwestern New York and northeastern Ohio in the tran- 
sition. Doctor Chittendeir quotes C. AY. Prescott of (kmcord. Mass., 
as stating that “immense numbers are killed in winter during se- 
verely cold spells following open weather’’ and states that tlie l>cetles 
are quite susceptible to low temperatures. Indeed Doctor Chitlvinkii'^ 
definitely attributes the limitation of the northward spread of this 
insect to “cold snaps.” At AVashington, D. C., the beetles emerge 
from hibernation in April with a mean of about 55 ^'F. The life 
cycle from egg to adult occupies three \s’eeks, or an effective trinper- 
atiire of 420'"F. over 55'^, or 300'^ over (iO'^F. at AVashington. yei it is 
not common at Durham. N. IP. though 1119" over 55" and 525 F. ever 
60^ P. are available. 

The distribution and data concerning the life history <>f tli'- Rim 
Leaf Beetle (GaUrncfUa h{t(^oh Miill.) practically fluplit-ai'' 
Viven for the aspai’agus ()eetle and d»> mit need to be emniierati d acre. 

iBulletiii 62, Bureau of Entomology. 

^Yearfcwk U. S. Dept, of Agr. hS9G, p. 347. 

3BuIletin 22, p. 63, note. 
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la its northern spread the Cotton Boll Weevil 

Boh.) had reached the northern boundary of Texas at the 
. s(l of 1904. In February, 1905, the temperature dropped to PF. 

; Dallas and 14 “^F. at Collej^^e Station, Texas. As a result, I am in- 
i rnied by Prof. A. F. Conradi that it seemed to have been killed out 
, .tirely north of Dallas and' the spread of the previous season was otf- 
. while as far south as College Station so few hibernated sueeess- 
i'iilly that but comparatively little damage was done the following 
j„.;ison. The advance of the weevil was also given a decided set-back 
ill Louisiana the same winter, though only in the northern part can 
(fiis be attributed to low temperature. Again in June, 190G. the 
(ii^ent.s of the Bureau of Entomology were unable to find weevils 
uhich had hibernated successfully in Dalla.s, Elli.s and Navarro conn- 
tir.s, Texas, Avliich had been infested for three or four years, following 
;i luinimiim of 12°P.^ 

it is also interesting to note that from the first, the boll weevil and 
otiici* southwestern insects lia\'e spread much faster eastward than 
nuUliward." 

About 1903 the Morellos Orange Fruit Wonn {Anastreplia Jiidens 
L()(‘wi was introduced from ^lexico and lu'came established neai; 
Ih'Hwn.sville. Texa.s. Prof. A, F. Conradi, state entomologist of Texas, 
;ul\'lses the writer that it had become quite abundant in this region, 
luit since the freeze of February. 1905, when a minimum of 22''F. 
(iC'curred. he has been unable to find any evidence of the pest. 

Ji is probal)le that the absolute minimum temperature is not the 
eniitrolling factor in limiting the noi'thward spread of insects, for 
jiiany individuals would always survive in sheltered situations, and 
these absolute minima occur at very long intervals. But it would 
seem evident that where the average-annual-miniminn temperature is 
helnw that ;d- which a species can exist, that it will never become 
Jiliiiiidant. Inasmuch as the extreme cold of winter is usually in 
spells (if short duration, the avorage-aiinual-miniimim teni]>erature of 
any loeality is prohahly a better index oi the ellVct of winter temper- 
ature there than the average mean temperature, average daily mini- 
imun. etc. Were thennograph records available for the different sta- 
fimis. a summation of the temperatures below a certain ])oint might 
pcssilily ])# laore accurate. f(>r it must be remembered that, ns Baeh- 
I’lrt.it'w has shown, an insect may be kilted by more protracted cold at 

further discuBsioii see a forth(’ottiiii^ bulletin of the Biireiui of Ento- 
ni()liii:y. “Some Factors in the Natural Contixq of the Mexican Cotton Boll 
W,‘Ovi]." 

-t\<tister. rt al, Bulletin 60, Bureau of Entomology, p. 130. 
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a temperature considerably above its critical point/’ or absol te 
minimum. 

Snowfall will exercise an important influence in limiting the 
of minimum temperatures. Thus the present season the Rose Cha cr 
(Alaerodar/^lus subsphwsft^), whose larva winters in the soil, has f)(cn 
exceptionally abundant, and the Striped Cucumber Beetle (Diabrof/c^ 
vitatfa), W'hich hibernates in the earth, has 'been as injurious as 
usual, in spite of the low temperatures of last winter, both having 
been protected by the deep snow blanket. Species hibernating ab-we 
ground will therefore be most susceptible to minimum tern perato res. 
Humidity will also materially affect the influence of minimum t.-n]- 
peratures. 

From the above discussion it seems that the following conclusions 
may safely be drawn ; — First, that the present Upper Austral Zone of 
Doctor l^lerriam does not extend far enough to the northeast and 
extends too far to the northwest. Second, that there is strong evi- 
dence against the effective temperature of the growing season bidng 
the only or controlling factor in determining the northern limits of 
life areas. Third, that minimum temperatures often limit noi’thern 
distribution. Indeed, is it not probable that the laws governiiig the 
distribution of life are a complex resulting from many diffenaU 
causes which are of variable importance with each species? Timugli 
hypotheses concerning the general principles involved are of the great- 
est value in forming a basis for further investigation, yet the true 
life zones can only l)e ascertained by a patient aeeiimiilation of 
concerning the actual distribution and spread of life as found, when 
a comparison with the known physiographical and meteorological Cfin 
ditions will make apparent the laws underlying the distribution of 
life. 

TWO INTERESTING INQUILINES OCCURRING IN THE 
NESTS OF THE ARGENTINE ANT 

W^L^^o^■ Nkwkll. Bouffe, La. 

In the February issue of the Jokknal ([uite lengthy menlion 
made of the habits of the Argentine ant, Jmhm}jrmc.r hioaiJi.'i Mayr. 
which has become a pest of serious nature in the southern of 
Louisiana and Mississippi. 

• Although the writer has had this species under constant obser'. I'ion 
for the past ten months, not a single parasitic or predaceous cic c ;. of 
it has been discovered. The insects which dwell with this aid. i 
colonies, arc ver>' scarce and none of the true insects are as 
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ively known to be persistent guests or constant dwellers in the 
olonies of this species. Certain Stdphylinidm are found in decaying 
ogs and in rubbish heaps which are literally honeycombed with the 
.alleries of the Argentine ant, yet these beetles, when confined in the 
rtifieial formicaries with populous colonies of this ant, fail to siir- 
ivo. In fact, when placed in a fonnieaiy they are invariably at- 
icked by the worker ants. AYhether this is due to the luinatnral 
•mditions surrounding the ants is a question, as the ants live, thrive 
„!id increase in the artificial formicaries with apparently the same 
h-eedom and facility as in the purely natural outdoor colonies. 

The first and only true guests as >'et observed in the colonies of the 
Argentine ant were found by the uriter in i larch of the present year. 

[ pon examining a large colony located in a heap of decaying cotton 
s. k 1 and straw, thousands of brown rnite.s were found and* while the 
fii'st imi)ression was that tliey were breeding in the decaying vegeta- 
tiuu. examination of the entire heap showed that the mites occurred 
only in the heart of the ant colony. 

Specimens of these mites were sent to Dr. L. 0. Howard, who sub- 
mi (ted them to Mr. Nathan Banks of the Bureau of Entomology, llv. 
Ranks found that there were two distinct species, both new, and h^ 
kindly prepared descriptions of them as follows; 

Uropoda agiiaiis n. sp. 

“Body oval, in the female sliglitly more pointed behind than in the male; 
about one and one half times as long as broad, broadest behind cox® III and 
IV; the anterior tip of the body frequently depressed a little so as to appear 
siigiitly emargiiiate in front. Dorsum smooth, two little bristles in front un* 
(ler anterior margin; venter with a few short stiff bristles, a pair slightly 
ill front of the anns and a pair more widely separate behind. Peritreme very 
large at stigma, a slight projection beyond, anterior part at first curved, then 
expMiding obliquely forward and outward, then suddenly turned npou itself 
it runs back and diverges toward coxa II, Female genital aperture large, 
occii|)ying all the area between cox® and reacliing to the canierostome. and 
liehind to middle of coxa IV; the mjile genital aperture is only a little longer 
tnau broad, and about its length from the cainerostonie. Legs short, I 
'vitli many hairs near tip, one as long as tarsus, other legs with short spines, 
must numerous on the tarsi. Hind tarsi about as long as spare between hind 
toxa*. Length 9 imn. 

“ttatou Rouge, La.; associated with the Argentine ant." 

Urapodu provocons ii. sp. 

"IkHly elongate oval.; tip more acute, antiu'ior end slightly produced in the 
itiidflle. Dorsum wMth many prominent bristles; the tw’o bristles under afi- 
b'riiir margin are very long, two thirds as long as tarsus I; venter with a 
mifnber of bristles. Peritreme large, with a very small inner prolongation, 
aiiTcriorly it runs nearly straight at first, then curves outward and turns 
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on itself and ruiis toward coxa 1 1. Female genital aperture not quite rear ■ 
iiig the oamerostome, and behind hardly extending to coxa IV. Male geni: d 
aperture one and one-fourth times longer than broad, and still farther fr. i, 
the eamerostome. Legs of moderate length; the tarsi quite slender, 1 wi \, 
many bristles near tip, one of them as long as the tarsus, other tarsi w: 
short spines, the hind tar.sus fully as long as space between hind coxp. 
Length L miu. 

“Baton Rouge, La.; associated with the Argentine ant.” 

For the purpose of rletonniuing the habits of these mites and tijp 
part played by them in the economy of the ant colonies, several hun- 
dred were placed in a colony of the Argentine ants, confined in h 
modified Janet cage, cast of plaster of Paris and containing Hvp 
chambers, four of which connect with each other by means of siii.t!! 
tunnels, the fifth chamber being for the reception of water to main- 
tain humidity in the nest. Tn a cage of this character one chamU r. 
usually the one furtliest from the entrance, is invariably '^set asid ' 
by the apts as a cemetery, in which all dead individuals, refuse maitri' 
from the 'nest, etc., is deposited from time to time. It has been imr 
custom to leave the chamber nearest the entrance covered only will 
glas.s, to form a sort of ‘‘vestibule’' to the nest [)roper. 

• Fine trash, containing eggs, larvie and puiue of the Argentim* am 
as well as hundreds of the two species of mite were placed iji tlie 
vestibule of one of these cages on March lltlu The workers iiiiitit*- 
diately selected all ant larva-, eggs, and pupie from the trash and ear- 
ned them into the nest propciu paying no attention fa the UropniJas 
and neither attempted tt) destroy them nor carry them into the la-sr. 
The veslibnle, or outer chamber, was hy far the dryest compart iiieuT 
and during the two following days the Uropodas which failed tn timl 
their way through the small tunnel inlo (he nest proper pcriNlii-J 
either of starvation or lack of moisture. On the third day follnwiiic' 
their introduction, some of the living mites were in the nest wirli tiiL* 
workers and young, but the great majority had found their way 
through the two living cluunhers and three tiininds to the back rliam- 
ber or “cemetery.” whei'e they were feeding upon the refuse itiMltci’ 
placed tlicre hy the an1s. Since that date, a period of about 10b days, 
the mites have continued to tlndve in this cohmy. The mites iirvci' 
attack the immature stages of the ant nor do they seem to euiisr any 
annoyance or inconvetiieiice to the latter. The ants, for Vheir 
seem to be entirely indifferent as to the welfare of the mites. 
dever attempt to remove therii or can* for them, but appear to jiward 
them with a spirit of kindly toleration. Observations made ’i|M)n 
these mites in other colonies [)ut served to verify these eonclmHais, 
In the case of one Janet cage the solvent action of the water, \wiich 
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;is added from time to time to preserve the requisite amount of 
..isture within the cage, resulted in small cavities l)cing formed 
. itside the nest. From time to time a mite would find its way into 
. se of these cavities and would remain there for a longer or slioi*ter 
i !iic. Such mites were constantly watched over by a detail of from 
] () to six workers from the colony and while the workers mwer fed 
{ in any other manner cared for the mites, so far as could be deter- 
li 'tied, they were nevertheless unremitting in their self-imposed 
a,i,irdianship both day and night. 

That the mites were in no way dependent upon the ants for food nr 
['di' care was determined by placing several hundred of the fonm*r in 
ulain glass bottle with a small supply of worker and larva ‘'ead- 
fivi rs'’ and other refuse matter taken from the eemeterial chamber of 
a large artificial formicary. Water was aibhal from time to time to 
lo'cp the mass sufficiently moist and the bottle isolated by water to 
prevent any living ants from obtaining access to it. On this cle^d and 
(heaving matter the mites lived and thrived for over sixty days, when 
(>lher duties caused us to neglect the daily application of moisture 
and the death of the mites resulted. 

We therefore feel safe in venturing the opinion that these two • 
niites are scavengers, ])ure and simple, in the colonies of the Argentine 
aiit and as such they are tolerated by the latter, although their |)res- 
(‘Hce is not necessary to the welfare of the community and no ('ffoi’l 
is made by the ants to secure or retain their services. 

(’areful search in the colonies of other species of Formivina has 
tlui.s far failed to reveal the presence of either of these two species 
of rropoda. 

Baton Roivac, Ln.. June 22, 1908. 


THE FUNDAMENTAL PRINCIPLES OF SPRAYING 

By H. T. Fer\.\u), AmherftL Mass. 

The use of arsenical poisons in the control of insect pests has 
now continued for nearly half a century. During that periml, start- 
ing with but a few pounds a year, the demand has increased until 
niatiy tons of these materials are now annually (‘onsumed and their 
'ij'C is one of the fundamental principles of economic entomology, 
"let. it careful examination of our actual knowledge of arsenicals in 
Ihcir relation to insect and. plant life gives surprising results, showing 
little is really known and how much is merely empirical, and in- 
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dicates that a broad field for chemical, entomological and phv 
logical research is waiting for explorers. 

Everyone who sprays is aware how variable are the results he t). 
tains at different times ; how one treatment may be very success u| 
while another, under apparently similar conditions, may prove m .i-li 
less satisfactory. Some writers advise spraying on warm, do: (W 
days; others on bright days to obtain the best results. The addi’ oD 
of one or two pounds of lime to each pound of Paris Green to prc’> ;iit 
burning the foliage is generally urged; yet, even then, injury stiun-- 
times follows, and the only explanation generally offered seems W 
that the materials were not sufficiently w’ell mixed. 

It is generally claimed that injury to foliage is due to the presi nee 
of free (uncombined) arsenic in the spray, but it is interesting tn imte 
that even this has not been conclusively proven. And when the 
ture of the action of the poisoii on the insect is questioned, the an- 
swer sterns to have been drawn entirely from human toxicology ralli^r 
than from a study of the poisoned insects tliemselves, wffiile diffei'ciicc? 
in the ease with which different pests are killed by poisons have heini 
explained as due to "varying powers of elimination of the poi^smis 
* from their bodies, — only a guess, though one W'hich may prove to 
correct. 

Even the chemical aspect of the insecticides has its uncertaintifs. 
Dictionaries of solubility state that copper arsenite is insobibir in 
water, ^\dlereas everyone who has used this sul)stance as a spray Iohavs 
that it is necessary to add lime to prevent burning the foliagn. It 
wmuld seem then, either tliat sueh statements as to solubility aiv vi iy 
loose ill their nature, or that the burning is due to some of tin* im- 
purities always present in commercial articles. Which is the trath - 
What arc the impurities and what parts may they play w’hen iisid m 
sprays? These and many other questions must be settled by the 
chemist and entomologist Avorking together. 

Weather conditions have already been mentioned. IIoav f;ir do 
these affect or modify results Avheii other factors remain fixed :' b it 
sunlight, temperature, humidity or all these and perhaps otli« r 
ditions in addition which are involved? The meteorologis! mnst 
also contribute hi.s share toward the solution of spraying pr-'ldiitis. 

At the present time there are too few data of experhnents itmtk 
under conditions known witli exactness; with materials of lis'd inid 
MvnoAvn composition; and wdth careful studies of the results, u 
ns to draw safe conclusions on this subject, ^^fany factors iiv i''- 
volvcd and these must each he studied separately in their 
while the others remain fixed, thus involving long scries ot Npti)' 
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iciits, before wc shall have a knowledge of the fundamental princi- 
•les which will enable us to attain the best results. Such an investi- 
gation has already been begun at the lilassachusetts Experiment Sta- 
on with the anticipation that live or ten year's work may give re- 
- Silts which will help place spraying on a firm and scientific basis. 


description of new devices for rearing 

INSECTS 

By A. R Bckgess, Wai<liington. D. C. 

One of the serious problems which it was necessary to solve in 
order to .successfully rear the parasitic and predaceous insects which 
vvrie being shipped from Europe to prey on the gypsy and brown-tail 
ninths was to secure apparatus by means of which these iriseets. as 
well as their hosts, could be successfully reared in large i!ambei’s. 
\11 of the old style equipment in general use by entomologists for 
rearing work was tested, but in many cases it was found that radical 
iiiqirovements Avere necessary in order to accomplish the results de- 
sired' It Avas of primary importance to place the insects under as 
tu-arly as possible natural conditions and at the same time to keep 
tlnmi in confinement Avbere they could be studied and obserA^ed and 
not allowed to escape from captivity. The purpose of this paper 
is tn call the attention of Avorking entomologists and others avIio may 
hr interested in rearing insects to several devices AAdiich are now in 
ust^ at the Gypsy .Moth Parasite Laboratory. Melrose Highlands. 
Mass., and Avhicli haA'e been found to meet some of tlie serious defects 
of the equipment that is in general use in inseetaries and insect-breed- 
iag laboratories. 

TJic most important of these is a tray for rearing insects which 
Avas dcA'ised by l\Ir, W. P. Fiske of the Bureau of Entomology, A\asb- 
iiiuiun. D. C., Avho is in charge of the Parasite Laboratory. It is illus- 
irait'd in PI. Figs. 1 and 2. The standard size used at the labor- 
atrifv is Id in. square and 3 in. high. The bottom is covered Avith 
clh‘rsi‘-cloth which is attached by paste to the sides of the tray. Mith 
tli( f'xception of a 2-iii. rim around the upper edge, the top is open: 
Avliili' directly beneath this rim a band of sticky Tanglefoot is placed in 
‘'i‘'h-i to prevent the escape of the insects. This liand is applied before 
llh rli(.(*se-clotli bottom is attached and it is a simple matter to rc- 
I'l.C i i(i(' liottom Avitli a new piece of cheese-cloth avIicu desired. The 
is built of one half inch Avhit(‘ Avood stock and the joints are se- 
‘'0."' luiiled and glued in ruxlei' to make it tight. A moditieatiou 
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of this tray has been used with excellent results for rearing hrt- > 
large numbers. This form is 5 feet long, 2 feet wide, and 4 j? 
high. Approximately 300 trays of these two sizes have been in 
this season and the results have been entirely satisfactof}^ The : }. 
vantages of this device over the ordinary Riley cage are very p* 
noiineed. Any one who has used the latter for rearing large qin: 
titles of larvte has been confronted with the difficult problem of f(‘. q, 
ing the caterpillars without allowing them to escape. It is impossii 'ie 
in one of 4hese cages to secure reliable data on feeding habits of ilit. 
insects, which are being reared, and information concerning the haluts 
of their parasitic enemies cannot be readily obtained because of il,e 
small area contained in the cage and also on account of the inahilitv 
of an observer to watch the oviposition of parasites on their larval 
hosts. The Fiske tray overcomes practically all of these drfficulin-s. 
The caterpillars are made to feed in such a way that they are expnsrd 
to the view of the observer, the Tanglefoot band preventing them from 
escaping from the tray. In case it is desired to make observations dn 
the oviposition or habits of parasitic insects which attack the eater|)i]- 
lars, these trays can be |)laced in a tightlv’ screened room or htmsc 
In which the parasites may be liberated and where the observer crm 
have ample opportunity to observe their operations. 

For the purpose of rearing some insects, such as beetles which s]>i‘nil 
a part of their life in the ground, it is usually desirable to use glass 
jars partially filled with earth. AVe have in the past used ehci-sr- 
cloth covers, which were held in place by rubber bands or stihii:. 
Both of these methods of fastening are objectionable, the former nn 
account of the continual breaking of the bands and the latter her use 
of the annoyance in untying the string to remove the cover. Some in- 
sects are able to cut through the cheesecloth and make their oscripe 
and this has often caused the loss of specimens from which valmiile 
data was lie ing secured. This year we have used a circular, woiuleii 
cover made of one inch planed pine. (See PI. 4, Fig. 3.) A grnovi* 
was turned one half inch from the outer edge of tho cover ftml A 
sufficient width to admit the upper edge of the jar. A 2-im‘ii liolo 
was then cut or liored in the center, the under side of which was ritv- 
ered with wire moscpiito netting. This furnishes a cover whifli can 
he easily removed and replaced and is tight enough to tlie 

escape of insects which are being reared. The wire netting in the 
top furnishes sufficient air supply to prevent condensation of iiiDisimv 
on the inside of the jar. 

Another cage which has been successfully used this season tm' rear- 
ing Calosoma larvte is illustrated in PL 4, Fig. 4. It is 10 i)i' hes in 
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, ;„ht, 4 incte in diameter, tk sides are made of wire msqiiito net- 

Mg drawn into the form of a cylinder and laced with copper wire, 
■'he top is similar to the one already described which is used on the 
lass jars ; while the bottom is made in the same way hnt without the 
.;oove. The lower edge of the wire is tacked securely to the wooden 
urface. In making these cages netting. 20 inches wide, was used. 
;iic finished edge always being placed at the top. These cages w(‘re 
sunk about 8 inches into the ground and furnish conditiofis which 
.-iiv as near natural as wo have been able to devise for rearing insects 

this class. 

A larger cage for hibernating Calosoina adults has been used in our 
iuveding experiments. It is made of galvanized iron wire, 2 feet in 
width and with a three eighths inch mesh. A strip was cut and rolled 
iutrt a cylinder, the diameter of Avhich was 5 inches; the overlapping 
I'dgcs wore laced with copper wire and the top and bottom, which were 
made of wire mosquito netting, were sewed on with wire. The cage’ 
was sunk 20 iindies iq the ground and furnished excellent ebnditions 
for hibernating these insects. 

It is perfectly true that l)i’eeding devic(*s must lie used which are 
especially adapted to the habits and character of the insects to be 
studied, and it may be desirable to modify these cages in such a way 
as til suit the special needs of the investigator. For the lines of work 
which we are attempting, the results secured have been very satisfac- 
tory mid it is hoped that these devices may be of assistance to others 
engaged in like work. 


REPORT OF THE COMMITTEE APPOINTED TO ATTEND 
THE ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF NURSERYMEN 

At tile last annual meeting of this association, a committee was ap- 
IKiiiited. consisting of Doctor S. A. Forbes. Prof, T, B. Symons and 
Mr. A, F. Burgess, to attend the annual meeting of the American 
Assneiatiou of Xnrseryinen at Milwaukee. AViseonsin. June 1(1. 11. 12. 
l!li*>. Ibr the purpose of confiwring with the members of that assnei- 
atimi nda^ive to matteiN pertaining to nursery inspection and also in 
regaid to the proposed national inspection and quarantine legislation. 
Dorinf FoiFes was unable to be present and the committee was repri?- 
^ieiitcd hy tlic other meinbei*s. * 

Ai ilu' session held on Wednesday morning. June 10. the following 
Bt'c! was submitted by Mr. Orlando Harrison of Berlin. Maryland, 
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who was the Xnrserynien’s representative and joint committee on i i, 
tional inspection and legislation: 

Mr. President and Mem'bers of the American Association of 2furserymen: 

The STibjei't of a national inspection law is one that should receive 
attention of every nurseryman. It has been said that a poor law is be: 
than none, and I think we all agree that it is better to have a law enfor* ig 
inspection for the benefit of nil the fruit-growers, entomologists and the i; u- 
serymen. 

The question now is '*Do you want two laws?” One operated by the s ,jre 
and the other operated by the government from Washington, like the U;n'e 
Food and Seed laws, as they are now enforced. 

Who is to be supreme, the state or the government, in enforcing them‘d 

At a recent conference of the governors of the various states at W. sle 
ington, D. C., it was made clear that the states, so far as tlicir governors were 
concerned, are scrupulously opposed to relinquishing to the federal 
ment any of the powers reserved to them under the constitution, Praciirailv 
every governor present went on record in favor of the states exercising jliPlr 
power to the fullest degree, hut in doing this, tliey .also made it clear that rh,>v 
likewise, favored the exercise hy the federal government in the fullest shjiso 
of all the powers delegated to it by the states tb rough the constitution, Tho 
concensus of opinion semus to be that the states must do their work, rlic u;]. 
tion its work. 

• When Federal Power Should Prevail 

President Roosevelt has gone on re<‘ord as recognizing tlie rights id ilie 
states and says in matters tliat itdato only tri the people within tlic 
the state is to be sovereign and it should have the power to act. If tin, iDiu. 
ter is such that the state itself cannot act, tlien he pleads on behalf o: nj] 
the states that the national govtaiiment should act. 

Each Must Exercise Its Power 

William Jennings Br.van says he N jealous of any encroa<'hment ihe 
rights of tlie .state, believing that the states are indestructilde as tin- 1 Hioii 
is indissoluble, and it is just as imperative tliat the general guvennncni -hiill 
discharge the duties delegated to it as it is that the states sliould exei\ ih? 
powers reserved to them. He ftirrher says, “Nothing that is necessaiy is i]ii 
possible.” 

State Rights 

Without state right.s we would have no government. Eliminate staif riglitJ* 
and you have nothing. 

Advantage of a National Law 

One thing that could be gained in a national law is to outline a s aiMard 
law ;ind ask all the states to aiinmd their laws to coiiform to lliai ic nn 
practicable. We must remendier iliat the United Slates govertnuf'it! ini' H'l 
power except that given it hy the stales. 

Now it must be taken Lpf granted that the American Nnrscrynicr ' "'litlh 
It iie«'essiiry that s«finething should t>e done or this j'oinmittee would ' 
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•on named I have diligently tried to work out some plan wherebv we could 
I work under one law and all the states share alike. 

State Laws Will Remain in Force 

If we have a nationai law, it is quite evident that the state laws will re 
:iu i .1 force, but it is possible that the se<-retary of agriculture conduct the- 
.pection of nurseries through the present state officials, thus allowing only 
, inspection of our nurseries, which is desirable; on the other hand it 4 

1 ,, i ilesirable that we have two inspections by separate parties. 

A Meeting of the Committee 

! attended the meeting of the American Association of Horticultui-il In 
>|,,vtors and Economic Entomologists heid in Chicago December 27 and 28 
p.nT. Before going to the meeting I sent out eight.v-eight letters to the l-.r-’ 
esi growers of nursery stock in the association and received sixtv replies 
Tlie majority of which favored a national law. 

V..U are all familiar with the resolutions passed by the inspectors and eu- 
tomologist^^, which have been published by the trade papers 
ISce pages 3-4 and 222-23 of the February :nid June issues’of the Jocrnm. 
fnr copies of these resolutions. Ed.] 


The Nurseryman’s Side 


I said, -‘The nurserymen are anxious to cooperate with you in C-ombatiiic- 
eomrolling and stamping out, if possible, the insect pests and diseases wliit^’ 
are lialde to he found in the nursery. Wo reaiize tliat it is our dutv to our 
castomers and to the man in authority who issues the certificate that thev 
he plared in the proper liglit with ea<-h other and with the grower in 
ing tlie certificate from one state to .-uiotlier. Yet it does seem to us that 
more stress sliould lie laid liy tlie inspe<-tors upon neglected orchards near a 

niiist'ry.'’ 

Entomologists 

l wish it Clearly understood after being with the horti.-nltural inspectors 
amt pi onomic entomologists twice at different meetings. I find they are a class 
of high grade men and are endeavoring to the best of their alnlity t.. bring 
alioat unifoi-inity in their inspection work. They liave their troubles as well 
as the iitirserymeu atid are trying to solve the problem tiow liefore us. 

On tiiy teturn from Cliicttgo, I found several letters from influential nur- 
seryiiien detiotineing most etnphatieally tliat any action sliould be taken with- 
out fm-tlirr consideration and presenting tlie whole matter before the nnrsery- 
iiiei, at this moetin,g. I consulted several leading mtrserymen ami their ad- 
'i'-e was th.-tt every meintn'r of tlie association should he lieard. 

Ill .M.i,\ I sent out four hundred ;ind sixty ItUters and h.ave received re- 
Pl'-s fi-oip ,,vo hundred and twenty-five, of whiel, one hundred and seventy 
I hfd foi a national or uniform law; twelve a.gainst and five neutral, 
oppl."'" inspectors, thirty-one are favoralile and two ar^ 

m.iny w.int ti uniforni law, they want onl.v one law and some do not 
naiioiial law. But few wlio ask for a national law offer any sugges- 


W 
wan 
t ion- 


's ,\ou a few hints from some of the letters received. 
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From Nurserymen Who Favor 

“I h«ave for years thought that there ought to be inspectors at every por of 
entry to the United States. Of course they could not carefully Inspect 
contents of every case unless tl)ere were strong suspicions, but think \ ,Qy 
could do a great deal to awaken people elsewhere. 

'Then T believe there should be other inspectors to inspect the stoci. at 
the nurseryman’s place before it is distributed all over the country, oist 
think wbat a benefit it would have been to the country if there had been -ik}) 
an inspector iu California before the scale was carried all over the country.” 

Another says: “I favor a national uniform Inspection law. I think the 
gains w^ould be impartiality and uniformity of inspection. This, I tiiink, 
would soon bring about a modification of the practices iu different states, reji. 
deriiig it easier and safer fo do interstate nursery business.” 

Another writes: ‘*I favor a national law because this will place ail nur. 
serymen upon an equal basis and do away wdth the endless delays atnl 
troubles on account of the various state laws.” 

Against a National Inspection Law 

Another says: ‘Tf national insp('ction is desired it should include nm only 
nurseries, but orchards, and compel all to keep clear of Jill kinds of {>ests,” 

Another says: "We favor a law that would be equally as stringoiii npdn 
the fruit grower as w'ell as the nurserynicn and all others who own ti-ecs nf 
any kind.” 

• Another says: "The writer has recently bad a hearing In Washiii;:!..ii iu 
regard to a proposed seed law and is none too stnjiig for legislating any in 
dustry into federal restrictions or penitentiary penalties and bureaus. The 
only use for a national law is as a guide for state laws and if it is to he 
such, the same should be most cmiservittively and carefully considered. Kveiy 
person interested commercially sliould be given an opportunity to be liearti. 

"The present idea of pernicious activity in federal legislation wliich will 
soon put every business man in many iniprotecte<l and (lefcns(d<‘ss imhisiries 
into the position of w’orking under the possibilities of a prison sentoiirt- is n^t 
an ideal occup.ation, in my judgment, for our oongressinen.” 

Another: "We certainly are not in favor of tlie nurserymen spending uii.v 
time or money in trying to procuro a national nnifrtrm inspection law. Con- 
gress has no power whatever to cliaiige the different stat(‘ laws and all ship- 
ments made w'oiild be sulijert to tlio diffeioHit state law’s just as so<ni as they 
crosse<l the state line. 

"If w’t* <x>uld have liad a national law’ passed years ago 1 before all the statrs 
had passed their own different laws, w’e think it would have tjceii a geod 
thing, but so far as we can now soe, it would be simply putting <»ne more bur- 
den upon the shippers with no coiTesimnding l)enefi1s. We would sinipl.\ have 
the provision of a national law to comply with in adtlition to the provision of 
every .state 'hi to w’liioh we may l)e shipping. * 

"We <lo not kiwHv that we have any obj<'cfion to a nalional unifnrin law onl) 
•IS stated above and w’e should bo very much afraid that there won id not l>e 
an appropriation made so that all nurserymen <‘oul(l have their nu!> (ii’s lo- 
si)e<'te<l. 

"We think at the stage to which the matter has now arrived, it wv l'l he a 
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(Hid deal better to devote our energies to getting the state laws somewUat 
■ore unifonn than to try to have a national bill passed.” 

Another says: “There are some ‘IFS' in it. 

•Tf all state laws were abolished or amended to conform to the national 
:W. that would be ail right, but they will not amend or abolish because that 
eiild be looked on as interference with that time-honored proposition of 
ate rights.' 

"If we could have a good national law to cover the wliole business and 
,:;i state laws out of the way, it would be a great gain, but as it appears to 
: V. it would make further complications just now to try to have a natirmal 
] .)] passed. We might have a national law to cover importations from for- 
( i-n ('oiintries, provided it eould be made to harmonize with the present state 
!;;\vs. As the matter stands, I do not feel that there is much to gain in the 
Hi'iiposed legislation.” 

StbMMiNG UP THE WHOLE MATTER: The last letler puts it in a nut- 
iiticU and it is now for yon to <lecide~ 
j'ir.c If ull state laws were abolished or ainended to conform to a national 
l;i\v. that would be all right. 

Sci-oiid: They will not amend nr al)olish. 

Third: What are we to gain by adding another law? 

Fourth; Will it help the entomologists and inspectors ir 
ciciit work or help the fruit-grow'ers by adding another inspection? 

I want to say I have given this some little time and quite a good deal of 
tliiiught. and, after <loing so, I would recommend that a resolution lookii^ 
forward to making some definite arrangement for inspe(‘iing imported stock 
be adopted. But further than that I have no recommendation to make other 
than that based on the report. 

Okl.ando H.xRnrsoN. 

Committee on yationat lnf<pcction Lau?. 

The nioinbers of the visitin^r committee were then called upon for 
ivinarhs. The purpose of the resolution which had ])reviousIy been 
cmlcrscd by the .A.ssociation of Kcnnomic Hntomologists and the Asso- 
ciation of Ilortieultiirnl inspectoi.s was fully explained and national 
legislation was pointed out as the best method of bringinjr about uni- 
form I'cgidations and practice in the inspecti<m for stock received from 
faniun countries or for stork passiuL^ into interstate commerce. A 
motion was made and seconded that tlie report be accepted and, after 

general discussion of t!u‘ matter in wliich several nurserymen ex- 
pi'cssini their opinion that any national legislation was undesirable, 
it \r;is passed unanimously. 

Ai the^fternoon session a resolution was offered by Mr. Kelsey 
<'f .\'‘\v York wliich was unanimously adopttdl and is as follows: 

/‘'■‘''died. That the vii-e-president of each state be and hereby is authorized 
cii bchiPf of this association to use all reasonable endeavor to have any dvas- 
ti' b'cisiation now in fon*e in his state modified to conform to tlie laws of 
dtlici >uiti‘s. file practical workings of which have not entailed undue hard- 
sliip h> I he nurserymen nr fruit-growers in their exeeutiun of such laws. 
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Resolved, That we heartily exprei^s our appreciation of the efforts ina- a 
by the economic entomologists ami horticultural inspectors of the country j 
their cooperation toward improving the insect pest legislation. 

At the morning session, Thursday, the following resolution was pi .. 
sented by Mr. Hale of Teiuiessee which was designed to carry in u 
etfect the report which was adopted on the preceding day : 

Resolved, That the American Association of Nurserymen in convention :s- 
sembled do hereby endorse the passage of a law by Congress providing ;or 
the government inspection of all imports as follows: 

Section 1. That it shall be the duty of the secretary of agriculture usiij 
he is hereby authorized and directed to prepare and promulgate rules .nui 
regulations governing importations of any trees, plants, shrubs, vines, gnnis, 
cuttings and buds, commonly known as nursery stock, liable to harbor ii)vp,t 
pests or plant diseases cither by inspection by competent government nn- 
ployes of the United States Department of Agriculture, or by proper ceiiifl- 
cation from officers of the nation or state from which such shipmeiils were 
.made, provided the same are accepted by the secretary of agriculture. Wlioii 
any such aforesaid nursery stock is offered for entry during the doniiam 
season at any port in the United States, it sliall be the duty of the secii-Tary 
of agriculture, with the ajiproval of the secretary of the treasury, to proniiil 
gate rules and regulations governing tlie inspeglioii of said nursery stm-k ar 
ils destination. All nursery stock in^^orted in accordan<-e with the afonsaii] 
regulations shall be free from all further inspection, quarantine or restrii tion? 
in interstate connneree; provided, however, tliat nothing lierein Cnniuiiiwl 
shall prevent the inspection of such nursery stock by the authorized insiic.-. 
tors of any state or territory or the District of Coluinbin at the point <>1 (k- 
tination in accordance with the laws of said state or tenitoiy: and rliat 
suflicient appropriation be made by congress for this purpose. 

Resolved frtriker. That the committee on legislation of this associari.at 
hereby instructed to coiiperate with the entomologists and inspectors in wrz'wy: 
immediate action by congress. 

Thi.s brought aliont a general diseiissio]], several iiiemliers taking 

the ground that the wliole matter had been disposed of by tho jn iion 

taken on the previous day. Kelsey rose to a point of orbo- and 

stated that it was his uiidm'standing that tit is was the ease. 

dent Hill ruled that tlie D^solution submitted was in order, aibl. atbf 

a brief debtite. it was referred to Mr. Pitkin of New Yoih. who i> 

the Legislative ('ommittec ot* tlu^ Nurserymen's Assoeiation. N" lur- 

ther report on the mattei* was presented to the meeting hv the lagis- 
. ... ^ 
lative Committee at tlu^ remaining sessions. 

K(‘s])eet fully subihitted, 

Tiif)M.\s B. Sy.mo.vs, 

A. R UrK(;Kss, 

Memher.'i of ' 
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notes on the work against the gypsy moth 

By E. P. Felt, Albo/oy, A". V. 

The writer had* the pleasure recently of spending several days ex- 
i lining the work against the gypsy moth. It is very gratifying, in- 
cd. to state that there has been a marked gain all along the line. 

|;v far the greater part of the residential area is in most excellent 
. edition, and while large tracts of woodland are badly infested and, 
h; some instances at least, have been defoliated by the caterpillars, 
<.!hstantial progress is being made, particularly in methods of fighting 
th-,‘ insect under such adverse conditions. 

Kntomologists will be specially interested in recent developments in 
spraying. The capacity of a spray outfit has been greatly enlarged 
1)\' i-(^piaeing the usual six-hor.se power gasoline engine weighing some 
] soil pounds, by a ten-horse power engine made especially for auto- 
iiiulhles and weighing only 400 pounds. Though a heavier apd more 
|;oat‘rfnl pump is employed the whole outfit weighs no more than 
Hstifil. Tile maehinery is mounted upon a stout wagon with a 400- 
oiillnti tank. A heavy inch and a half hose, some 400 to 800 feel long 
\vi(h a smooth f^-inch nozzle is used for work in the Avoodland.s. and a 
pivssiire of 200 to 250 pounds maintained. The hose is handled much 
as Thimgh a fire was in progress. Ten men. at Intervals of six or 
eii-lil feet, carry the end of the line, the nozzle being in charge of a 
Mipcrior man, with instructions to keep it moving all the time. The 
prcssiu’e i.s sufficient to throw the insecticide forty to fifty feet, and 
the n-sista]ice of the air, breaking it into a fine spray, results in the 
teliac*' being well covered if the nozzle is handled intelligently. 
This large apparatus usually I'eqnires four horses and is capable of 
.siu-ayitm’ 14 to 10 acres a day at a cost of about ^10.20 per acre where 
till- \C(*«i(lland i.s fairly cTear of umlerbrush. An interesting niodili- 
faiit'it is used for .si)rayiiig along road sides. It simply consists of a 
giaiii extension nozzle mourdod on a nuivm'sal joint, so that the tip 
iiKiv li,. elevated forty or fifty feet from the ground. This latter is 
capalilt' of covei'ing a strij) 400 feet wide if the wind be favorable. 

Ttu* wdi'k with parasites is partieularly interesting. The o]>erations 
el Iasi year have been greatly extended and a number of extremely 
iiflproveinents made. Mcssi's. Fiske. Ibirgess and lownsend 
laivi ! harge, respectively, of the Hymeiudderons, ('oleoptcrous ami 
IbpO 'niis parasites. Sevei'al TIymeiio[)terous parasites have keen 
bivil :m large nuniliers and it is gratifying to state that many .Japan- 
ese .1 ' ddf have been reared upon Amerieaii caterpillars. Fnrthor- 
rii'ii ) of f]io gyj)sy moth has been received tixnn 
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both Japnii and Russia. Mr. Fiske is also working with an interestii 
egg parasite of the elm leaf beetle. The Coleoptera are receiving t i 
undivided attention of i\lr. Jriurgess, A recent coinmunication b s 
informed the writer that 1,200 larvin of Calosomc^ sycophanta 
been liberated. The work of Mr. To^ynse^d with Taehina flies prin 
ises to give some exceedingly interesting results in the near futui ■, 
particularly as he is now able to recognize the various impon d 
species in any stage. These three gentlemen have an abundance <if 
assistance and we look forward to most important developments 
within the next two or three years. 

The efficieney of the laboratory and tlie comfort of the staff con- 
nected therewith, has been materially increased by the construct nm 
of several temporary insectaries or vivaria. Cue, in particular, is 
made of 2x1 scantling with nothing but a canvas roof and the sid.is 
closely covered with fine wire mosquito netting. This gives an alnon 
dance of room for breeding at a very slight cost. A larger building, 
devoted mostly to the lireeding of Hymenopterous parasites, has a 
wooden roof covei'ed with tarred paper and rough boarded sides, and. 
^vhile admirably adapted for its purposes, is somewhat close and un- 
^comfortable for work, being in this res])ect far inferior to the nitnv 
temporary structure described above. Entomologists would get main' 
useful hints froni^an inspection of this work, and wc hope tlial in 
the near future some of the more interesting departures will hi' 
described in fuller detail. 


White-Marked Tussock Moth 

Hemerocawiid leKrostiifma Sin. & Abb. Tins well known pest has cansHl 
extensive injuries to horsei'hestmits in i»articular. in Brooklyn. New Ynck. 
Albany, Troy, Utica. Syracuse. Rochester ami HiitTalo, the first and tlio last 
named cities i^robably sufterin^^ the ^Teatest injury. This .speeies has e\- 
cited great interest in the fruit stK-tion of western New York hy eating 
in young fruit much as do gr(‘en fruit w(umis, Xyliaa sp„ as high as mK 
of the fruit being reiiorted damageil in one instance. 

Bag Worm 

Thifridoptcryj- cphoncnrfdrmiH Haw, New York ("ity and Its vicinity 
resents about the northern extension of this spe<aes, as a rule. It was siaiic- 
what suri>rising. tlieref’ore, to receive healtliy larvse from (Jeniwinlowti. ntib 
about forty iinies .south of Albany. Mr. T. F. Niles, who sent in lla* 
juens, states that no young trees have been set in this locality within the 
two years, nearer than a quarter of‘a mile, consequently it would sc- 
though the species was able, under certain conditions, to inalutain 
considerably farther north than has heretofoi’e bt'cii suiiposod iiossiblo 

K. l\ Fklt, ^ 
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It is desirable at this time to oiiee more call the attention of onr 
rcjideis to the fact that most of the matter for the October and De- 
iTiiiber issues .should come from working' entomologists, not only in 
(Itts foiintry but also abroad. Our pages are open to all thoughtful 
voutiihutions along eeonomie lines. Onr readers are deeply inter- 
ested in sjieeial problems sneli as those presented by the gypsy moth 
work in Massachusetts, and particularly in that phase of the work 
n-lating to the introduction of beneficial parasites. New and improved^ 
iii(‘tli(sds are likewise of great importance, and the peculiar conditions 
g(>ver ni ng entomological investigations in various portions of this 
country and even in foreign countries, are of great interest. 

We wish to call the attention of our readers to the desirability of 
making public short notes of general scientific interest. There must 
hv in the office tiles of most official entomologists throughout fh(‘ eoun- 
trv. items of this eharacler. They are inaccessible at present and. 
under ordinary conditions, must remain so unless made public through 
sdiiiu such medium as the JornxAL. A large number of such records, 
even though each relate to an apparently minor fact, wonkl be Ol 
inestimable value and would do much toward making this publication 
indispensable to working entomologists. We all know, from previous 
cx|terience. how extremely valuable the seven volumes of Jnsccf Life 
have been, and in not a few instances much of this is due the abun- 
diimr of comparatively insignificant notes. One record calls to mind 
aimflier an^ it is our expectation that the Joi rnal will eventually be- 
cdiiU' a storehouse for an extremely large number of facts covering 
t‘V(‘! v aspect of applied or economic entomology. The department of 
^'■iftitific notes should be a strong one in the October and Deeember 
at least. 

■ "e program of the last few meetings of the Association of Eco- 
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nomic Entomologists has been exceptionally full, and we trust V it 
this Jol’RNAIj may become an agent in ameliorating the congest! u. 
The value of the meetings lies not so much in the amount of inf ,i-. 
mation conveyed, as in the discussion of methods and results. Tli yo 
has been, in recent years, an increasingly large number of pap ps 
which might be grouped under the general head: Notes for he 
Year. There seems to be no particular reason why certain of th* 
at least, could not appear in either the October or December ishhes. 
thus reducing to a considerable extent the amount of matter awaiiiiig 
publication early in January. We wmuld therefore suggest thai all 
writers contemplating preparing papers of this character for ihe 
coming meeting, bear this in mind and consider the advisability nf 
submitting the same for publication prior to the annual session, 
There is no reason why individuals might not elect to do so, and tliere 
would be an advantage if this were generally done, since otlier w<n kers 
could study the papers and be prepared to discuss the same at sonic 
designated period during the regular session. We see no objn iion 
to the extension of this practice to important contributions respPM-tinir 
insects or groups of insects or decided modifications in methods of 
,work, particularly as there is a most obvious advantage in allowiic;- an 
opportunity for careful study before a discussion. We believe thnf 
some such ehange in policy, which latter can be readily brought ahnnt 
by individual initiative, would result in marked benefits to all. 


Current Notes 

Conducted by the Associate Editor 

At the lust session of the Xebrnskii Lej^ishitiU'C a law was pas^i'd csTal)- 
lishing a state Insect Pest and Plant Disease lUireau. which under tlu- I'tM- 
visions of the bill began activity on .Inly o. 1907. Tlie work of the liiiivau is 
carried on under the joint direction of the State Knloniologist and tin- State 
Botanist, and for its maintenance tlio sum ef $7,o00 fur the bienninni was 
appropriated. The working staff of the enpunology division is as rullnvs: 
Lawrenee Bruner. O’hief nf the Division and State Entoniologist : Myroii 11. 
Swenk. Assistant Entomologist; Harry S. Smith. Assistant State Enioinolo- 
gist; B. W. Daws<m, H. Gable and J, X. Zimmer, Laboratory .\ssei;iins 
in Entomology. \n inse<tary and greenhouse costing $3,000 has hcrii i'liilt 
f»n the grounds of the E.xperiinent Station for tlie experinient.al’’w(H’t "t iI'p 
B ureau. The puri>ose of the Bureau as set forth in the hill, is for tin- ' iiivt's- 
/igation, control and (‘xtf^rtniiiatinn of insect pests and plant disi*ases iianir.'li 
traveling experts, field w(U‘k and lai)oral(»ry research.” When coiniii; ;’'’ 
injury by insect pests is received a member of tlie staff visits the l(M:i”'.\ ami 
iiivestigates the trouble, wtiirdi is dis<aisse<l and the aiiproved treatin' ' nilo) 
eated through the lianl i>ress. or, if the trouble is widespread, tlii- 
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ii-ciilar devoted to the insect Two circulars and two bulletins have been 
.suecl by the Bureau. 

At the last meeting of the Board of Trustees of the .Massachusetts Agvi- 
dtural College, Dr. Charles Tl. Ferualtl, for ninny years Professor of 
(>dlogy aiitl Entomology at that InstUiitioii, was olectcHl Dlrivtor of the Grad- 
ite School. This appointment comes as a triliute to the work of Dr. Fcniald, 

110 has been very active in securing graduate courses at that institution. 
Dr. II. J. Franklin, who received the degree of Doctor of Philosophy at the 

‘-iassachusetts Agricultural College in June, lias accejited n position with the 
Minnesota State Entomologist at St. Anthony 7’ark. He will teach Ento- 
,,i(ilogy ill the Tdiivorsity of Miniiesola and conduct investigation work in the 
i;\|)erimentnl Station. 

^jr, tv. F. Turner, who received his Bnclielor’s degree from the depart- 
of Entomology at the .Massachusetts .Vgri<'iiUural College, ha.s been ap- 
jKiiiited Assistant to the State Entomologist of .Vlabama. He will be engaged 
ill investigation work at the .Vgricultiiral Exiierimeiit Station. 

Mr. J. G. Hysloiu wlio graduated from the same institution in June, has 
licon appointed A.<^sistaut in the Bureau of Entomology. Masliington, D. C. 

Mr, (’. (’. Gowdy, who graduat'd in tlie class of 1908, Massacluisetts .Agri- 
cultural Ccdlege, ha.s secured a position as Assistant at Ihe Gypsy Moth Para- 
siir Laboratory, Melrose Highlands. .Mass. 

lir. H. B. Filer, \\'lio graduated from the .Massachusetts Agricultural Col- 
IcL'c in 1906, and who since that time has bccai connected with the Shade Tree 
(otiiinission in Newark, \. J.. has been appointed ('ity Forester of Bnffak',, 

Y, Ho lias cliarge of the shade trees and forestry interests and has been 
jiushing tlio spray ami other o[ierations for the protectkai of the city trees 
Mcainst injiirion.s insect pests with gre.at vigoi'. Tlierc is need of more 
iccii in this line of work, judging from tlie poor eondition of many shade trees 

111 ilie eastern Fniteil States, 

I'luf, c. \V. Howard, Entomologist of tlie Transvaal, South .Africa, has re- 
signed to aceeiit a position with the Fortnguese guvernmeut. His headquar- 
ters will he at Delagoa Bay. South .Africa. 

Dr. F. Siivestri of the Seiiola Superiore di .Vgrieoltura at I’ovtici, Italy, a 
fnreigii Mieinber of this .Association, wlio is spending tlie siinuiici in this 
oomitry, recently visited the Gypsy Moth Parasite LalKiratory at Alelrnse High- 
lands, .Mass. Dr. Siivestri will spend enn.siderablc time examining entomo- 
lugii-al i-ollertions in the American .^Iiiseiim of Natural History in New York 
(Mty. Ho will also visit California and some of the southern states liel’ore 
rctiiniiiig to Italy. 

n. .1. Quayle, Assistant Professor of Kiitomology in the University of Cali- 
b'nii.t. began work July 1. 1908. at the Southern (California Patliologieal Lab- 
"t'atui'v. AViiittier, Cal., and is engaged in tlie study of some of the insects of 
lliv c’lnis fruits. 

Pod. Cli#r!es S, Banks. Government Entomologist. Manila. P, 1.. spent 
st'Vfi'ai weeks in thl.s eoimtry studying the collections at AVashington. New 
V'Tk and Albany. He returns via Ewvove and will study tlie eolieetions at 
die Lrilisli Museum, I/Cyden. Brussids. Berlin. Stcu-kholni ami lurin. I rof. 
tPiiik'- itjis been giving partit’ular atteutitm to ('ulicida' ami lias siKTceded in 
'‘‘ill :: i: some e.xtremoly iiitein^sling forms. 

■ C. AV. Woodworth. Berkeley. Cal. siieiit a short time in tlie Ea.'^t. 
some of the more important entomological centers. 
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The entomological course given at the Graduate School of Agricultm 
hehl last mouth at Cornell Uui versify, has been weU attemled. ami the eiiti 
session has been considered most successful by those resiiousible for \ 
venture. 

The Quebec Society for the Protection of Plants (from insects and fun;: < 
pests), ^vas organized at a meeting held June 24 at Macdonald College. Tc < 
society, as its name indicatt^, will be strongly of an economic nature. T 
lieadtiuarters for the society will be. for the present. Macdonald College. T ? 
following orticors were elected for the ensuing year : 

President, Prof. W. l.ockhead, Macdonald College: Vice-President. Pv.;,. 
Ligiiori. lai Trajjpe. Oka, P, Q. ; Seci‘ctary-Treasur(‘r, Douglas Weir. M,;... 
doiiald College: (’nrator and Librarian, J. M. Swaine, Macdonald ColleL-; 
Directors. Rev. Dr. Fyles, Levis, P. Q., Rev. G. Dueharme, Rigaud, P. 

A. F. Winn, Montreal, Auguste Dupuis, Village des Aulnnies, Dr. W. Grigix.ti, 
Ste Adele. 

A substantial grant has been given the Society by the Quebec Departnieii nf 
Agriculliire. As a large number of i)ersons in the Proviiu-e of (pieber nit* 
interested in tlie study of insects and fungi, it is believ(^l that the rn>\v 
society will have a large meiiilHTShip, and will be able to do a great deni of 
work in the interests of agriculture. 

Economic Entomology at Harvard Ibiiversity. — Replying to an intiuin. 
Prof. W. M. Wheeler states that during the cmiiing year only two i-ouises 
will Ite given: one by himself on the "Structure. 1 )(‘velo])meiit and llahiTs of 
Insects,” and one by Mr. Paul Hayhurst. rerently ap]iointed instrmtdr. iin 
“Common Economic Insects.” both being intcndi'd prini.-irily for grodii.m 
student.s. These courses begin Februaiy L 1909. the first semester heinu 
reserved for research work, Provision for the latter, commencing Octnlx-r 1 
of the present year, has been mane at the Russey Institution, Forest Hills. 
Mass., where the entomological laboratories an^ situated. 


Elm Leaf Beetle 

GalfniceUii JutroUi Mull. The ravages of this pest continue in New Vdik 
state, the elms of Albany. Troy. Schenectady. Schnylerville. Ithaca and ilifse 
of some other localities in the Hudson Valley at least, being very badly in- 
jure<l, despite more or less sjtoradic efforts to (‘ontrol the insect. This specip'. 
under favorable conditions. ])roduci‘s twt) gcneratimis annually in the laiitialp 
of Albany. The cxiierieiice of the jpast ten years has shown that the atea "f 
greatest injury in Albany is restricttnl to the ohler and more thickly >eil]ol 
Rmrtli of the city. The comiiarative iniimmity of other parts of tlie nininci 
pality is ijrobably due to tlie greater abnmlancc of native birds, and |in>>nm- 
ably in part to fewer slielters wliere tlie lieetles can hibernate succcssnilb- 
This marked restriction was likewisi^ very evident in SehenectaAy. 
ages of the beetle being partiiailarly maf-ke<I in tlie vicinity of an open 
’^fhere the in.s(‘cts nndoubtnll\' hibernati'd In lai'ge numbers. 

E. P. Fwt, AlMiiii. 


Mailed August 15, 1908, 




